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Honeywell Visicorder Oscillograph checks resolution of an event marker 


Electro Development Corpo- 
ration, Seattle, Wash., uses a Model 
1108 Honey well Visicorder Oscil- 
lograph to prove the linearity and 
resolution of signal conditioner- 
event markers which they supply 
to the Boeing Company. 

A missile telemetering sys- 
tem samples each channel only 
once every 30 milliseconds, but 
missile engineers want to know 
when some events occur to an 
accuracy of better than one milli- 
second. 

The event marker (the small 
cube atop the Visicorder) pro- 
duces a highly-linear ramp out- 
put that starts exactly when the 


marker is triggered by the event 
in question. This ramp continues 
for about 100 milliseconds . . . 
enough time so that the telemeter 
system can sample the ramp at 
least three times. A straight line 
drawn through these points will 
accurately determine the occur- 
rence of the event. 

To check event marker lin- 
earity, the ramp is recorded at 
the very high record speed of 
80"/sec. It’s this high speed, the 
.01-second timing lines, the ease 
of operation, and the wide de- 
flection capabilities of Honeywell 
galvanometers (approx. 7" in this 
application) that caused the Elec- 


tro Development Corporation to 
select the Model 1108 Honey- 
well Visicorder. 

For more details about the Model 
1108 (24 channels ), the 1012 (36 
channels) and other Honeywell 
Visicorders, write Minneapolis- 
Honeywell, Heiland Division, 
4800 E. Dry Creek Road, Denver 
10, Colorado. Our DDD phone 
number is 303-794-4311. 

Honeywell 
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r», hydraulics 
give AIR FORCE 

TITAN 

a fast start in a 
5,500 nautical mile race . . . 

INSTANT RETALIATION 

is the mission of TITAN. To get off the ground fast, 
this 110-ton missile must be lifted from deep underground 
smoothly and safely. 

For this crucial operation, American Machine and Foundry 
Company was able to select exactly the right unit to drive the 
missile launching platform from Vickers' broad line of heavy-duty 
hydraulic motors. This immediate availability saved time in design, 
purchasing, manufacturing and installation. 


SILICONE NEWS from Dow Corning 





Corning 


AEROSPACE CALENDAR 




Pretesting high performance aircraft is a job for automatically con- 
trolled high speed dynamic loading. The old sand bag techniques 
measuring only static load capacity leave vital performance knowl- 
edge undiscovered— cannot predict flight safety. 

Likewise the static measurement and control of industrial processes 
cannot achieve optimum production consistently. Only dynamic 
analysis and control techniques can assure effective test program- 
ming for aircraft, missiles, and space systems— or profitable control 
of complex chemical and mechanical processes. 

CompuDyne applies performance proven dynamic control tech- 
niques to industrial processes and space age testing at considerable 
savings in time, materials and dollars. CompuDyne Corporation, 
Hatboro, Pa. 
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Wide Range of Neutron Energy, 

With Tailored Neutron-to-Gamma Ratio, 

Produced Amid Temperatures from 2800°C to — 253°C 


and experiment fabrication. A unique capability of the fully integrated 
laboratory is the speed of investigation and reporting of results — made 
possible by full chemical-metallurgical capability and on-site post-irra- 
diation examination equipment. General Electric Co., Vallecitos Atomic 
Laboratory, P.O. Box 846, Pleasanton, Calif. 1)7-02 
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AEROSPACE CALENDAR 


(Continued from page S) 

Apr. 10-12— Second Symposium on The 
Plasma Sheath— Its Effect Upon Re-entry 
Communication and Detection, New Eng- 
land Mutual Hall, Boston. Sponsor: AF 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers. Rice Hotel, Houston. Tex. 

Apr. 11-13— Annual Technical Meeting and 
Equipment Exposition. Institute of En- 
vironmental Sciences. Sheraton Chicago 
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SOUNDCRAFT 
INSTRUMENTATION 
TAPE 
IN SPACE 
AND UNDERSEA 
WITH TIROS* 
AND 

THE SEA DRAGON 


The Tape Selected For The Video System In Tiros II! 
Orbiting with the Tiros Weather Satellite IT, devel- 
oped by RCA for the National Aeronautics and Space 
Administration, SoundcraftTape is used exclusively 
in both narrow and wide angle video tape systems. 
Only % of an inch wide, this tape records longitudi- 
nally rather than across the width and is the result 
of over five years of research. 

On The Nuclear Submarine, Sea Dragon, the first 
undersea magnetic video tape recorders also de- 
veloped by RCA, used Soundcraft instrumentation 
tapes to record and store data on under- ice char- 
acteristics of icebergs and ice flows. As man probes 
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SOUNDCRAFT 



AEROSPACE CALENDAR 


Colorado Springs. Colo. 
May 14-17— 21st Annual > 
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IN AEROSPACE, MARQVARDT MEANS . . . 

Plasma Pioneer 


amin Franklin demonstrated his famous kite and key 
one of the first steps toward harnessing electricity for 
ies. Today the quest continues, but the medium is 
i conductor is plasma. 

dt Corporation is intensively engaged in a variety of 
:ts. These involve electromagnetic propulsion systems 
gnetohydrodynamic rockets and ramjets, plasma 
)wer systems, and plasma arc heating of air for 
tcilities. 

;s typify only one aspect of Marquardt’s continuing 
idvanced research and development. Plasma physicists 
participating in these are invited to contact us. 
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Spacecraft to Be Simplified as Result of MA-6 Flight 18 
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motor at Sacramento* Calif., lasted 97 sec. and produced about* 600.000 lb. 
n.ax-i.imm thrust and an average thrust of about 500.000 lb. (see photo p. 70). 

PHILADELPHIA D VTH llifT « I 

St— 

of control was used in Polaris firings late last year, as well as in smaller test 

t e trl ted 6.000 to 10.000 lb. ^additional "thrust Firing was" sixth fa 
USAFs Edwards AFB large motor program. Two more lOO-in.-dia. rockets 
will be Bred, the first probably in May. 
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E D I TO RIAL 


Man in Space 


Lt. Col. John Glenn's orbital flight in the Mercury 
capsule offers some significant evidence on the role of 
man in space. The ballistic trajectory flights of Cdr. 
Alan Shepard and Capt. Gus Grissom were too short and 
simple to yield much data in this area. The orbital flights 
of Majors Gagarin and Titov have been so steeped in 
Soviet secrecy and political hoopla that their international 
scientific contributions have been negligible. 

Thus Col. Glenn's performance is really the first valid 
data generally available. The most important fact is 
that the three-orbit mission could not have been com- 
pleted without his physical and mental capabilities inside 
the capsule. It would probably hare been aborted at 
the end of the first orbit because of the difficulties with 
a yaw jet in the automatic stabilization and control sys- 
tem. Similar trouble with a roll jet in this system 
forced the Mercury ground flight controllers to termi- 
nate the mission with Enos the chimpanzee after two 
orbits. If this and other difficulties encountered by Col. 
Glenn during his three orbits had occurred in any of 
the unmanned military space systems now being tested 
in polar orbits, they would have caused complete failure 
of the mission. 

The ability of the properly trained human pilot to 
apply his judgment and skill to the functioning of the 
automatic systems, evaluate their performance, and shift 
to other methods of operation in the event of their mal- 
function is the biggest reliability factor that can be 
designed into space systems. This is a well known fact 
to those with experience in experimental flight testing of 
manned aircraft. But it is an axiom that seems to elude 
many of the top scientists now pontificating on the 
space program. 

X-15 Parallel 

Experience in the flight test program of the X-15, 
which bridges part of the gap between aircraft and space- 
craft. indicates the value of the trained pilot in the 
vehicle. Of some 48 flights in the X-l 5 to date, some 
24 would have resulted in mission failures without the 
ability of the pilot to cope with failures of the vehicle’s 
subsystems or components, and 10 would have resulted 
in the destruction of the vehicle and its experimental 
data. We predict that when the Mercury program is 
completed, this same type of curve relating pilot per- 
formance to mission completion will prevail. 

Specifically applied to the Mercury orbital mission. 
Col. Glenn’s performance indicates that several hundred 
pounds of equipment may safely be eliminated from 
the critical capsule weight to make way for the additional 
life support supplies required for tire 18-orbit. 27-hr. 
missions that will climax the initial phase of NASA's 
manned space flight program. Without this trade-off 
of pilot's skill for additional useful weight, the 18-orbit 
mission would still loom far in the future when a booster 
larger than the Atlas would be available. 

Col. Glenn's “eyeball reconnaissance” also displayed 
a scope and analytical quality that would be impossible 


to achieve with automatic equipment. The direction 
that he could provide for the finest reconnaissance equip- 
ment available would enhance its performance in space 
far beyond the pre-determined, pre-set missions now per- 
formed in the unmanned Samos and Midas satellite 
systems. 

Real time communications provided by Col. Glenn 
certainly provided far more useful mission data than 
all the telemetry available on experimental flights of mis- 
siles and unmanned satellites. 

There are. of course, many problems of man’s survival 
and functioning in space that were not answered by 
Col. Glenn's flight nor are any of the currently planned 
Mercury flights likely to yield this necessary' data. Al- 
though providing the longest period of weightlessness 
yet endured by an American, the 4 hr. 56 min. flight 
was much too short to provide a true gage of the effects of 
prolonged weightlessness on the human system. Col. 
Glenn’s 100-162-mi. orbit was also too low to expose 
him to the radiation hazard that looms for deeper ex- 
plorations of space. Providing the answers to these and 
many more questions regarding the human system in 
prolonged deep space environments is a continuing chal- 
lenge that will face both astronauts and bio-astronauts 

Experts Refuted 

We recall listening some four years ago to a panel 
of distinguished scientists in Denser debate the useful- 
ness of man in space. The unanimous opinion of these 
savants at a symposium, sponsored jointly by the USAF 
Office of Scientific Research and the Institute of Aero- 
space Sciences, was that there was nothing man could 
do in space that could not be done better by automatic 
equipment, and that consequently, man’s weight and 
environmental equipment would represent squandered 
payload. Col. Glenn’s performance during the MA-6 
mission refuted their arguments in every respect. 

Thus it is appalling still to find at the very top levels 
of presidential scientific advisers and at the top levels 
in the Pentagon the residue of this 1958 vintage think- 
ing on man in space and obstinate parroting of the theory 
that man can contribute little to the functioning of 
spacecraft. This musty thinking is particularlv dangerous 
when applied to the role of man in military space sys- 
tems where the degree of the systems' reliability may 
be the exact measure of this nation’s ability to survive. 

It was Scott Crossfield, test pilot veteran of the Doug- 
las D-558 Mark 2 and the North American X-15. who 
several years ago stated the case for the pilot aboard a 
flight vehicle of any type when he said: 

"Where else would you get a non-linear computer 
weighing only 160 lb. having a billion binary decision 
elements that can be mass produced by unskilled labor?" 

Where indeed, distinguished scientists who arc still 
skeptical of man’s role in space, where indeed? 

—Robert Hotz 
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300,000 psi bolting ... ami how you can use it 
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Precisely because its tensile, shear and 
fatigue have been increased in propor- 
tion, you can safely compare the EWB 30 
with its predecessors in terms of tensile 
strength vs. bolt diameter. And from 
such a comparison (Fig. 2) you can — 
again safely — derive the substitution of, 
say, a in. EWB 30 for a fi in. 
MS 20012 at a tensile level of approxi- 
mately 65,000 lb. 

Weight Savings Approach 50% 

Design implications of the new EWB 30 
are therefore far-reaching, to say the 
least. As an example, take the hypo- 
thetical situation below — a simple joint 
fastened with six bolts. Note that in 
instance A we have designed around 
MS 20004 Series bolts; in B, around 
the new EWB 30. 


Look b: 


•k 10 brief years and you realize 
that in the new SPS EWB 30 you have 
a bolt which has actually cut the weight 
of steel fastening in half. Offering twice 
the tensile strength and three times the 
fatigue endurance of an MS 20004 
Series, this— the first practical 300,000 
psi superbolt — now pushes steel to a 
point comparable to titanium in the 
strength-to-weight spectrum. 

AM Physicals Upped Proportionately 
Fig. I depicts theevolution of the EWB 30 
in terms of increasing tensile, shear and 
fatigue values. Most significant is the 
fact that the EWB 30 offers a propor- 
tionate increase above lower strength 
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Thus you can go from 'A in. MS 20008 
to Vs in. EWB 30 and actually gain 
tensile strength. And because EWB 30 
shear and fatigue are in proportion, you 
can do it without risk. Result; a reduc- 
tion of .399 lb. — or approximately 45% 
— in fastener weight alone! 


Savings in fastener weight are not the 
only design opportunity offered by the 
new EWB 30. Associated components— 

miniaturized. In our hypothetical joint, 
for example, the smaller EWB 30 per- 
mits the width of the flanged member to 
be reduced 12%, flange length reduced 
1 7%. In space vehicles or missiles, where 
weight is of paramount importance, 
these small savings on large-size joints 


in designing with this new ultra-high- 
strength bolt, full utilization of the ad- 
vantages can only be accomplished by 
proper design and installation. Thus 
SPS offers with the EWB 30 a related 
fastening system ... a special-design 
socket wrench which prevents damage 
of the wrenching area by contacting the 
less vulnerable midportion of the 
wrenching flats ; and a preload indicating 
washer (PLI) which assures accurate 
preloading to 80% of bolt yield strength. 

EWB 30 bolts and companion FN 30 
locknuts are available only from SPS— 
in sizes #10-32 to J4-I4. Also available 

protruding (EWSB 30) and flush head 
styles (SFT 30, SFH 30) for 180,000 psi 
shear strength. For more information 
write Aircraft/Missile Division, SPS. 
Standard Pressed Steel Co., Jenkin- 
town 3. Pennsylvania • Santa Ana, 
California. Warehouses: Atlanta. Ga. 
• Dallas, Tex. • San Diego, Calif. ■ 
Seattle. Wash. . Tuckahoe, N.Y. . 
Wichita, Kans. In Europe: Elcktro- 
Metall Export G.m.b.H., Diisseldorf, 
West Germany. 




WHO'S WHERE 


In the Front Office 

Thomas H. Monin and Hugh P. Me 
directors of Radiation at Stanford. 

Alto, Calif., a subsidiary of Radiation, Inc 
Mr. Mot ‘ 

Star 


Palo 


lr. Motrin is general manager-engineenng. 
:anford Research Institute; Mr. Moore is 




1 Systems, Inc. 

S. Hobbs. San Francisco ret 
a director of Trans World A 

succeeding John A. McCone, 

igned (AW Feb. 5, p. 25). 

Arthur J. Cusscn and William E. Star 

i"g- Ij;. 


manager of th 
Mr. Standring _ 
Photoconductor Division. 
Reginald G. Clarke, vice 


is genera 




Columt 


,_ . rision of North Amt 

Dr. Robert R. Bennett, director of the 
expanded Electronics Division of Space 
Technology Laboratories, Inc.. Los Angeles. 
Calif., succeeding Robert B. Miichmore, 
now director of STLs new Physical Re- 
search Division. Dr. Bennett continues as a 
STL vice president. Dr. James R. Burnett 
succeeds Dr. Bennett as director of the 

Ml Bn'g?GnL Charles H^Tcrlnmc. Jr., has 
C P Electronics 


• Force Syste 


and. Hansct 


succeeding Maj. Gen. Kenneth 

P. Bcrgquist (AW Feb. 19. p. 34). 

Dr. Orr E. Reynolds, director, Biosci- 

Spacc Administration. Washington, D. C. 


Col. E. E. 


. Jr.. 


Corps of Engine 
struction Office, functioning under Air 
Systems Comm ind s Ballistic Systems 
sion. Inglewood, Calif., succeeding 
Gen. Thomas J. Haves (AW Fcl 
p. 32). 


""con- 


Changes 

Gen. Don Flickingct, USAF (ret.) has 
joined Lear, Inc. as a biomedical adviser to 
the Instrument Division. Crand Rapids. 

N. Elliott Felt, Jr., general manager-pro- 
grams review, and William G. Martin, 
director-performance analysis. The Martin 
Co., Baltimore, Md„ the Aerospace Division 
of Martin Marietta Corp. Also: Murray 
Kanes, director-advanced programs for The 
Martin Co.’s Space Systems Division, suc- 
ceeding Edward E. Clark, now special assist- 
ant oti the staff of the division's vice presi- 
dent and general manager. 

E. H. "Tex" Boullioun, assistant Minute- 
man program manager, The Boeing Co.'s 
Aero-Space Division, Seattle. Wash. 

Ray E. Homer, manager of the W2F-1 
Project at General Electric Co.’s Light Mili- 
tary Electronics Department, Utica, N. Y, 
Mark C. Lewis succeeds Mr. Homer as 
manager-marketing for LMED. 

R. B. Sheelinc, program manager. Ad- 
vanced Propellant Processing, Solid Rocket 
Division of Rockctdync, Canoga Park, Calif. 


INDUSTRY OBSERVER 

► Search continues for materials that will withstand the extreme corrosive- 
ness of hydrogen peroxide fuel used in reaction jets on Mercury capsules. 
In both the Mercury Atlas 5, which carried the chimpanzee Enos, and the 
Mercury Atlas 6 flight, which Marine Lt. Col. John H. Glenn, Jr., piloted, 
the minute orifices on one jet nozzle apparently became clogged by particles 
from either the pipes or the aluminum catalyst screen. Theoretically, neither 
should corrode enough to produce these particles unless there are impurities 
in the metals. 

► Proposals for a 7-lb. long-range (300 km.) radar altimeter to be used by 
planetary spacecraft on approaches to planets (sec p. 36) are being evaluated 
by Jet Propulsion Laboratory, which manages National Aeronautics and 
Space Administration’s planetary and interplanetary program. Feasibility 
study contract will be awarded soon by JPL's Systems Division. Goal of a 
300-km. range represents a factor of 10 increase over 30-km., 6.8-lb. altimeter 
on Ranger 3. Five proposals were submitted for the job. 

► Bristol Siddeley Olympus 593 turbojet engine, under consideration for 
the joint British-French Mach 2.2 transport, made its first flight Feb. 23 
on an Avro Vulcan bomber. Engine is slung in an extra pod under the 
belly (AW Feb. 5, p. 36), and is the civil version of the Olympus 22R for 
the TSR.2 strike fighter. 

► Navy's Mailbuoy satellites, to be designed as experiments to investigate 
possibilities of extending fleet line-of-sight UHF communications through 

satellite relay (AW Feb. 12, p. 26), will weigh roughly 35 lb., the lightest 
of the government-funded active communications satellites. Unstabilized 
Mailbitov satellites will be drmnshaped, approximately 1.5 ft. in dia. and 
about 10 in. high. They are intended initially for launch by boosters such 
as the USAF-Aeronntronic Scout into low-altitude earth orbits. Operational 
versions may involve sea launch. Aeronutronic is building two satellites for 
Naval Electronics Laboratory under a S200.000 contract. 

► Studv of a ground operations support system (GOSS) will be initiated 
soon by NASA as a step toward satisfying ground control requirements for 
its Apollo program. Industry proposals were submitted the week of Feb. 19. 

► Turbomeca, French manufacturer of small jet engines, expects to begin 
bench tests of its new Aubisque fan engine by mid-year. Engine is rated 
at 1,543 lb. thrust, weighs 595 lb. fully equipped. It will be used in the 
Saab 105 twin-engine trainer prototype. 

► NASA is evaluating industry proposals submitted in a competition for 
a generalized study of spacecraft attitude control systems. 

► Contract to convert Jet Propulsion Laboratory’s Deep Space Instrumenta- 
tion Facility (DSIF) to S-bnnd and to boost capabilities of the space track- 
ing network will be awarded early this month. The award, due earlier but 
delayed, is to cover production and delivery within a year of S-band receivers 
and transmitter exciters (AW Feb. 5, p. 59) for stations to be located at 
Goldstone, Calif.; Woomera, Australia; Johannesburg, South Africa, and a 
transportable station. S-band operation on the complete network is sched- 
uled by June of next year. 

► Air Force’s 6560th Operations Group at Patrick AFB, Fla., is sampling 
patterns of ionospheric refraction of radio signals, using a new General 
Electric refractometer. Prototype is carried aboard a Convair JC-131 which 
porpoises through atmospheric layers to an altitude of about 30,000 ft. 
Sortie aircraft were used to test Atlas guidance systems and Mistram tracking 
system equipment. 

► Heavy construction of North American Air Defense Command’s under- 
ground combat operations center at Cheyenne Mountain near Colorado 
Springs, Colo., is expected to be completed in May at a cost of S8.5 million. 
Entire installation is budgeted at $16.8 million. Work was begun last May 
and occupancy is scheduled for December of next year. Excavated area will 
equal a multi-story building and will have 1 54,000 sq. ft. of floor space. 
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What you need when heat's the thing to beat 

HAYNES alloys, and parts made from them— to stand up to 
temperatures of 2000 deg. F and higher . . . with resistance to creep, 
thermal shock, fatigue, and oxidation. 

HAYNES alloys are just the thing for hot components in jet engines, 
missiles, and rockets; heat treating fixtures and many other applications. 

Remember: Haynes alloys are available as sheet, plate, and bar; 
investment- or sand-castings ; in vacuum- or air-melted form. There is 
one to meet every high-temperature need. 

Want more information or help in solving a high temperature problem? 

Write Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y. 




Chinese Nuclear Test 


Soviet Space Tracking 


Missile Contract Probe 


NASA Information Plan 


Washington Roundup 

Watch for the Chinese Communists to explode their first nuclear test device by 
mid-vear at their test center in Sinkiaug province in northwest China. It is expected 
to be a small-vield explosion in the 10 to 20 kiloton range. Sov iet nuclear experts have 
visited the Chinese test site but the Chinese have declined offers of Soviet technical 
assistance on the grounds that it would reduce the international prestige they expect 
to gain from a nuclear technology developed without foreign help. 

President Kennedy's long-overdue message outlining federal responsibilities in the 
field of transportation may go to Capitol Hill this month. One reason for the silence 
from the White House has been the desire to avoid pressure from the railroad, airline 
and trucking lobbies. This also has been a reason why an over-all transportation report, 
prepared by the Commerce Department and sent to the White House early last 
November, has not been made public. 

Russia apparently is beginning to develop a space tracking and communication, net- 
work beyond the geographical boundaries of the Soviet Union itself. The Soviet tech- 
nical mission that recently delivered four Russian W -class submarines to the Indonesian 
navy at Suribaya also surveved proposed sites for a tracking and communication station 
on the islands of Ambon and Burn in the Banda Sea. The mission made no secret of 
its requirements for docking facilities that could handle heavy electronic equipment 
tor this station. In another part of the world, the shipment of men and equipment to 
Soviet Antarctic weather stations at Mimyy and Vostok by 11-1S and An-10 aircraft has 
been increased. All but one of Russia's space vehicles have been launched into orbits 
having an inclination to the equator of 62 to 64 deg. Stations in Indonesia and the 
Antarctic would be able to monitor satellites in these orbits and in polar orbits, which 
arc the best for reconnaissance vehicles. 

Congressional testimony by Adm. George W. Anderson, chief of naval operations, 
regarding Soviet missile-firing submarine strength is based on intelligence that about 
25 G and 7 -class submarines have been converted to fire missiles from the surface. 
These eonventionallv-powered subs use snorkels and have an estimated time on station 
of only about 10 days. 

Investigation of government missile contracts by the Senate Permanent Investiga- 
tions Subcommittee is to begin within the next two weeks-probablv Mar. 19 or 20. 
Chairman John L. McClellan, who is concerned about possible “pyramiding of profits." 
will ask Defense Department officials and aerospace executives to defend contracts 
already executed, especially in regard to the fees negotiated. Staff members who arc 
planning the hearings do not expect them to return to the subject of work stoppages 
at missile sites since it was dealt with thoroughly last year. But a recent upsurge in the 
number of stoppages probably will lead the Senators to raise the issue again. 

Secretary of Labor Arthur Goldberg, who is working quietly with both labor and 
management leaders in hopes of achieving harmony in the missile program, talked ex- 
tensively with Sen. McClellan last week. 

House commerce committee is scheduled to open hearings Mar. 5 on communica- 
tions satellites with Dr. Edward C. Welsh, executive secretary of the National Aero- 
nautics and Space Council, as the leadoff witness. But Welsh, who has been ill with 
heart trouble (AW Feb. 12, p. 25). was hospitalized again last week after overtiring 
himself by taking part in welcoming ceremonies for Astronaut John Glenn (see p. 22), 
and may not be able to appear. 

Sweeping reorganization of National Aeronautics and Space Administration's public 
infonnation office is planned in an attempt to improve the space agency’s public image. 
The pattern will follow that used in Air Force headquarters, with information officers 
assigned as special assistants to the major technical offices. Of 17 staff professionals, 
all but half a dozen are to be given such assignments. 

Some see this as a way to make information officers better acquainted with tech- 
nical details of NASA's programs. But others fear domination and management of 
infonnation by scientific and technical officials, who traditionally have favored release 
of less information than the agency's managers and information specialists, and who 
prefer to publish extensive reports of experiments in scientific journals before the infor- 
mation is made available to the general public. 

Comprehensive statement on Air Force's space plans, made before the House 
Armed Services Committee recently by Lt. Gen. James Ferguson, USAF deputy chief 
of staff for research and technolog;' (sec p. 75), was cleared beforehand by the Office 
of the Secretary of Defense, indicating that Air Force at last may have gained top- 
echelon approval for some of its more advanced ideas on the importance of having a 
military capability in space. —Washington Staff. 
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Spacecraft to Be Simplified as Result 


GLENN EFFECT is seen in this photo taken by Glenn’s hand ea 
is horizon with son at left. Streak in upper left is believed to 
lower left probably is reflection in capsule window. 


By Edward II. Kolcum 

Washington— Many automatic and 
backup systems considered necessary for 
manned space flight prior to Mercury 
Atlas-6 can be eliminated in extended 
missions because of the intelligent per- 
fonnancc and quick adaptability dem- 
onstrated by Marine Lt. Col. John II. 
Clcnn, Jr., in the first U. S. manned 
orbital flight. 

Although complete results of Glenn's 
flight are still under analysis, one of the 
most striking aspects was the dem- 
onstration that a well-trained pilot is 
able to outperform some of his auto- 
matic systems, and at the same time use 
judgment and discretion in his scientific 
observations. 

This means that a space pilot can 
be a versatile and dependable part of 
the over-all control loop, the same as 
he is in an aircraft. 

Col. Glenn's performance probably 
will be reflected in the detailed design 
of the lS-orbit Mercury capsule, sched- 
uled for a 27-hr. manned flight early 
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of MA-6 Flight 

next vear, The extended mission, which 
is tlic : next major Project Mercury mile- 
stone. will see increased reliance on the 
astronaut as a pilot, rather than as an 
observer and monitor. 

George M. Low. director of National 
Aeronautics and Space Administration 
Spacecraft and Flight Missions, said no 
specific systems have been picked for 
elimination from the three-orbit Mer- 
cury capsule to extend its capabilities 
to 18 orbits, lie said the approach be- 
ing used is to determine those systems 
where more capabilities arc needed, and 
then consider others for elimination. 

Tiieiv is a need for a slightly larger 
supply of environmental oxygen, hydro- 
gen peroxide reaction jet fuel, battery 
power and cooling water. 

Less than 10 more pounds of oxygen 
is required to extend mission to 27 
hr., and the amount of fuel used in the 
orbital flight is about 25 % of that ex- 
pended during the entire flight. Most 
reaction fuel is used to orient the cap- 
sule blunt face forward after it is in- 
serted into orbit and to stabilize it for 



RETROROCKET FIRING forces Glenn’s head back and lie shuts his eves. Clock above star, 
shaped object reads 2:24 p.m. EST. Rctrofire sequence was initiated at 2:20 pan. EST. 
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retro-firing and during re-entry, Batterv 
power can be conserved by activating 
systems only when they are needed. 
This, in turn, will reduce the amount 
of coolant needed, because the major 
heat source is from electrical units 
powered by batteries. 

Among systems which may be elimi- 
nated is the 80-lb. periscope, which has 
proved to be less effective for attitude 
reference than the window, both iit the 
MA-6 orbital mission and the Mercury 
Redstone 4 ballistic flight of Capt. 
Virgil I. Grissom. Cdr. Alan B. Shep- 
ard's Mcrcurv Redstone 5 capsule had 
a small port, and he depended on his 
periscope for reference. 

One of the three manual control sys- 
tems may be eliminated to conserve 
weight, and it is likely that some of the 
capsule's 1 1 tEtnxmitter-recc\ er units 
will be eliminated for the same reason. 
Control Systems 

The Mercury capsule has an auto- 
matic stabilization and control system 
(ASCS). essentially an autopilot: rate 
stabilization and control system (RSCS), 
a manual system using fuel from separate 
tanks and connected to reaction control 
jets through a rate command electronic 
link; fly-bv-wire, a manual svsteni using 
fuel from the automatic control tanks, 
which actuates reaction jet valves 
through the autopilot link: and the fully 
manual proportional system, which links 
pilot stick movements mechanically to 
reaction valves and uses fuel from the 
manual tanks. 

Although Col. Glenn did not use 
RSCS, some pilots may prefer this sys- 
tem over fly-by-wire. Low said. Tor this 
reason, no choice has yet been made on 
which mode to eliminate. 

Objective of any change is to keep 
the 18-orbit Mercury capsule weight as 
close as possible to the tluee-orbit cap- 
sule, since it is now within the capabili- 
ties of the Atlas D launch vehicle. 

MA-6 capsule with the escape tower 
weighed 4,265 lb. at launch. At apogee 
in the orbital configuration, it weighed 
2,987 lb. Impact weight, after dumping 
excess fuel, the retropack, parachutes 
and recovery aids, was 2.495 lb. Apogee 
and impact weights arc based on pre- 
launch computations. 

Glenn's Warning 

Although the MA-6 mission was con- 
sidered completely successful both tech- 
nically and from its unsurpassed prestige 
value, Col. Glenn injected a sobering 
note during an interview before the 
House space committee here last week 
when he cautioned the nation not to 
expect only successes. 

"We must be prepared for failures 
and sacrifices . . . we don’t envision 
every flight coming back as successfully 
as the three we have had so far," he 
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It was brought out that 150-175 
critical situations were foreseen before 
the flight, and corrective action was mu- 
tually decided on between Glenn and 
flight control. 

The possibility of a loose heat shield 
-erroneously signaled by a faulty switch 
-was one which had not been foreseen. 

Tull analysis of the MA-6 mission 
may take another month, but Low 
pointed out that the orbit was so close 
to that predicted that the significant 
numbers probably will not change a 
great deal. Physically, Col. Glenn was 
obviously unaffected In- his extended 
weightlessness. 

His voice transmissions were loud, 
clear and reflected assurance throughout 
the flight. 

The astronaut showed no tendency 
toward vertigo, nausea or disorientation, 
and he performed violent head move- 
ments to induce any latent effects which 
luue been reported in the flight of 
Soviet Maj. Gherman Titov in Vostok 2. 
Titov's illness did not occur until after 
the sixth hour of his flight, but all in- 
dications at this time are that Col. 
Glenn would not have been affected 
during an extended space flight. 

Col. Glenn said several times he has 
probably become an “addict to zero 
g, and he found the sensation plcas- 

Otlicr highlights of the MA-6 flight 
which have come out since the initial 
findings arc: 

• Automatic control problem has not 
yet been isolated, but most likely oc- 
curred when the pinpoint-size orifice to 
the 1-lb. reaction jet thruster catalyst 
bed became clogged. The hydrogen 
peroxide reaction jet system works this 
way: the fuel is fed to a catalyst bed 
through anodized aluminum tubing. It 



RANDOM PHOTOGRAPHS of Glenn in orbit show head and eye movement while scanning 
instalments and observing earth through the Mercury capsule window. All views of Glenn 
in orbit were taken by an automatic 16 mm. motion picture camera with color film, from 
which these black and white prints were made. 
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Glenn Tells Congress of MA-6 Significance 

Washington— Marine Lt. Col. John H. Glenn. Jr., told a joint meeting of 
Congress last week that his three-orbit flight in the Mercury Atlas 6 proved the 
soundness of the Mercury program and proved "that man can operate intelligently 
in space and can adapt rapidly to his new environment.” 

Col. Glenn and five of the other six astronauts appeared at the joint meeting 
with top officials of the National Aeronautics and Space Administration and the 
Mercury project itself— an honor usually reserved for heads of state and top military 
heroes. Astronaut Leroy G. Cooper, Jr., was on his way back from Australia. Col. 
Glenn flew here from Florida with President Kennedy, visited with him briefly at 
the White Mouse and rode to the Capitol with Vice President Lyndon Johnson, 
chairman of the National Aeronautics and Space Council, in a formal parade. Col. 
Glenn’s 19-niin. speech was interrupted 12 times by applause. 

Col. Glcun and Robert R. Gilruth, director of the Mercury project and NASA's 
Manned Spacecraft Center, had received NASA's Distinguished Sendee Medal from 
the President at Cape Canaveral, Fla., three dais earlier. Navy Cdr. Alan B. Shepard. 
Jr., and Air Force Capt. Virgil I. Grissom, tile other two astronauts who have made 
flights, so far, also have received the medal. 

Col. Glenn, Cdr. Shepard and Capt. Grissom also appeared before the House 
and Senate space committees last week and went to Nesv York for a parade and 
award of the city's medal of honor to them and to Gilruth. 

Col. Glenn was to go to his home town of New Concord, Ohio, for a reception, 
hut NASA Administrator James E. Webb said other tours will be kept to a 
minimum. As for letting the astronauts be received m foreign cities. Webb said: 
"The image of the United States is in the completion of this project and not in 
wonderful parades in some foreign city.” 

When a visit by an astronaut can "contribute to knowledge and technology.'' it 
will be approved, Webb said. This may mean the door is open for astronauts to 
participate in scientific and engineering society meetings here and abroad. 


is decomposed on a silver screen and 
exits through the nozzle as steam. It is 
possible that the orifice to the catalyst 
bed became clogged with flakes from 
the feed tube. 

Col. Glenn overrode the automatic 
system as he approached Guaymas, 
Mexico, on his first orbit, and he con- 
trolled capsule attitude on fly-by-wire 
and manual proportional systems for the 
rest of the flight. lie estimated that he 
divided his time on these systems about 
in half. He used the manual mode to 
damp capsule oscillations during rc- 

• Erroneous signal indicating a loose 
heat shield has been traced to a faulty 
switch, but the experience provided an 
opportunity to make an unforeseen, 
critical decision. The signal was seen by 
the Muchca tracking station on the first 
orbit, and in a period of a few minutes, 
a decision was made by Flight Director 
Christopher C. Kraft not to jettison the 
deceleration rocket package, but to keep 
the package strapped to the heat shield. 
The straps holding the rocket package 
are made of titanium, and if necessary 
could have held the shield secure to the 
capsule until it reached the dense layers 
of the atmosphere. The wind velocity 
vector would have been head-on. and 
strong enough to hold the shield in 

The decision to retain the retrorockct 
package was the most critical made dur- 
ing the MA-fc flight. Wind tunnel tests 
conducted early in the program had 
shown theoretically that the straps hold- 


ing the rocket package can withstand 
part of the re-entry maneuver. 

The retrorockct package in a normal 
situation is jettisoned immediately after 
the rockets have fired. The heat shield 
remains attached to the capsule until 
the main parachute deploys at 10,000 
ft. At this time, the shield drops and 
becomes the base of the 4-ft. rubber- 
nylon landing skirt, used to reduce im- 
pact shock. 

In discussing his flight, Col. Clcnn 
agreed that the heat shield was his 
greatest concern. The re-entry plasma 
sheath interrupted communications 
with the ground, and the astronaut 
missed the transmission from Shepard 
at Cape Canaveral instructing him to 
retain the rocket package until he was 
over Texas. The transmission was given 
while he was over California, and re- 
peated over Cape Canaveral where he 
first heard it. 

As a result, he thought the package 
had been jettisoned by ground com- 
mand, and during re-entry, he saw flam- 
ing portions of it streaming past his 
window. He thought momentarily Jiis 
heat shield was breaking apart, in which 
event, he said, it “would have been a 
bad day for all of us.” 

• Glenn Effect, or luminous particles 
which Col. Glenn observed for 3-5 min. 
at each sunrise, has become a matter of 
interest and speculation among astron- 
omers. Tile astronaut thought they 
might be the cloud of Project West 
Ford needles launched last fall as a 
dipole communications experiment and 


then lost. However, they were boosted 
to a 1,200-mi. orbit., and Col. Glenn's 
apogee was 159 mi. Dr. John O'Keefe 
of NASA’s Goddard Space Flight 
Center believes they may have been 
vapor drops from the environmental 
system outflow and the reaction jets. 

Col. Glenn said he saw thousands of 
the firefly-like particles, which he passed 
at a relative speed of 3-5 mph. Dr. 
Robert Voas, a psychologist on the 
Mercury de-briefing team, said the cap- 
sule apparently touched the fringe of 
the earth's atmosphere, causing the par- 
ticles to be pushed around the capsule. 
• Observations: sunsets are the most 
impressive sights, and the horizon stays 
lit -1 to 5 min. after the sun has set. 
Clouds were viewed over a good part of 
the orbital track, with most of the 
Pacific Ocean area covered by clouds. 
A demonstration of the adaptability of 
a human pilot to unusual conditions 
Gime when he took some photographs 
with his 35 mm. hand camera, placed 
the camera in mid-air to operate a 
switch, and then picked his camera 
from its mid-air spot and resumed hand 
photography. Most welcome sight was 
the drogue parachute deploying. 

At the Mercury 1 orbital altitude, stars 
do not blink, but shine steadily. Light 
reduction through the capsule window 
is about the same as it is through the 
atmosphere. Tlie astronaut saw patterns 
in the ocean currents, and squares of 
irrigated land in the Western U. S. 

Col. Glenn said he left the capsule 
through the emergency hatch because 
he was very hot in his full pressure suit. 
He first attempted to exit through the 
neck of the capsule, and could have 
done so, but lie decided to blow the 
explosive hatch to get out as quickly as 
possible. 

Seven Orbits Possible 

The transmission “you are good for 
seven orbits" from Mercury Control to 
Glenn’s Friendship Seven capsule came 
from the flight dynamics officer (Fido) 
Tccwyn Roberts, who computed that 
the orbit was dynamically precise 
enough so that the capsule would re- 
main up for at least seven cycles. This 
is the minimum desired for a three- 
orbit mission, and actually, the capsule 
would have remained in orbit several 
days if the deceleration rockets were 
not fired. 

After the flight. Col. Glenn de- 
scribed his impressions of the program 
as “not just a human experience . . . 
but [a search for] vital infonnation on 
which to build the future. These things 
arc worthwhile for our own benefit even 
if there were no such place as Russia, no 
competition.” 

Col. Glenn. 40, and Cdr. Shepard, 
38. do not feel their ages proved a 
hindrance on their flights. Cdr. Shepard 
said criteria for the next generation of 
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LeMay Charges U. S. Is Losing 
Its Strategic Force Superiority 

By George C. Wilson 


astronauts will be about the same as 
that used when the original seven 
Mercury pilots were chosen three years 
ago. 

Col. Glenn also feels the basic quali- 
fication should be engineering test pilot 
experience, since it probably will be 
easier to train a person with this back- 
ground in a scientific specialty than it 
will be to train a scientist in test flying, 
and to provide him with training and 
experience to react under stress. 
Additional Astronauts 

NASA Administrator James E. Webb 
told the House space committee the 
agency plans to augment the current 
astronaut roster, and will make an an- 
nouncement on this shortly. It is ex- 
pected that NASA may include some of 
its own X-15 pilots in the new group, 
which may be as large as 21. Most, 
however, will be Air Force and Navy 

Cdr. Shepard said the question most 
frequently asked of him is “where do 
you get your luck?" His res|Jonsc is 
“we make our own luck by careful at- 
tention to detail and design . . . relia- 
bility may take more time and money." 
but it assures attaining mission objec- 


1VIA-7 Booster Check 

Washington— Rollout inspection of 
Atlas 107D, the booster assigned to 
Astronaut Donald Slayton's Mcrcurv 
Atlas-7 mission, will be held today at tlie 
General Dynamics/ Astronautics plant in 
San Diego. Hie vehicle is scheduled to 
be airlifted Mar. 7 to the Atlantic Mis- 
sile Range, where it will be erected and 
mated to the Mercury capsule which has 
been at the launch site several weeks. 

Preliminary- decision has been made 
not to remove the plastic foam blanket 
which insulates fuel from liquid oxygen. 
The blanket was removed on the pads 
from both Ranger 3 and MA-6 vehicles 
when fuel seeped into the blankets (AW 
Feb. 26, p. 61). It is estimated that it 
would take 10 days to remove the insula- 
tion at the plant. 

Meanwhile, the National Aeronautics 
and Space Administration is undecided 
on the number of three-orbit flights it 
will schedule before moving to the 18- 
orbit mission early next year. The agency 
lias four three-orbit capsules, four 18- 
orbit capsules and eight Atlas D boosters 
remaining. There were indications last 
week that the three-orbit program could 
end after the MA-7 mission, to be flown 
by Maj. Slayton. 

Tlie Atlas D rollout inspection today 
was to be conducted by USAF Space 
Systems Division, General Dynamics/ 
Astronautics and Aerospace Corp., tech- 
nical manager of the Mercury Atlas 
space booster program. 


Washington— Air Force Chief of Staff 
Gen. Curtis E. LeMay broke the mili- 
tary unity on President Kcnncdv's Fis- 
cal 1963 defense budget by charging 
that it starts a trend which may destroy 
U.S. superiority in strategic forces. 

Gen. LeMay’s testimony prompted 
the House Anned Services Committee 
last week to recommend adding S501 
million to President Kennedy's Fiscal 
1963 Air Force budget. Of this, S491 
million would be used to start building 
three reconnaissance strike B-70s and 
S10 million would be spent on addi- 
tional Boeing Minutcman missiles. The 
committee also added $55.3 million to 
its Defense Department authorization 
bill for an assortment of Army heli- 
copters and aircraft. 

Tlie additional funds were recom- 
mended after Cen. LeMay in closed 
hearings told the committee President 
Kennedy’s Defense budget started a 
trend toward downgrading strategic 
forces. He repeated his views during 
Senate hearings. 

He told the Senate defense appro- 
priations subcommittee last week he 
was not opposing the build-up of lim- 
ited war forces in the new budget, but 
said “You cannot fight a limited war 
except under the umbrella of strategic 
superiority. I think we arc all right 
now." Gen. LeMay added. “It is the 
trend that I’m worried about that I 
see starting in this present budget.” 

He said if continued for the next four 
years, the trend will result in reducing 
emphasis on strategic forces from 18% 
to 8% of the budget total. He cited 
Lebanon as a case where U. S. troops 
would not have dared enter "without 
strategic superiority which kept the 
enemy air force off of them.” He said, 
"strategic power conics first. I do not 
believe that we arc going to have that 
superiority in the future.” 

Specifically, Gen. LeMay recom- 
mended enlarging the North American 
B-70 and Boeing Minutcman programs 
in President Kennedy’s Fiscal 1963 
budget. He said this could be accom- 
plished through reprograming and re- 
arranging funds rather than through an 
additional appropriation above the 
$51.6 billion requested for Fiscal 1963. 

Air Force Secretary Eugene M. Zuck- 
ert told the Senate subcommittee that 
President Kennedy had rejected an Air 
Force request to proceed with the B-70 
as a full weapon system rather than as 
a limited development aircraft. "My 
current recommendation," Zuckert 
said, “is that we should go ahead with 


an expanded development program " 

The expanded program favored would 
cost about $5 billion, Zuckcrt said, and 
produce "a quantity of operational 
B-70s." The Air Force declined to 
specify how many aircraft $5 billion 
would finance. The three B-7Qs now- 
under development will cost about SI. 3 
billion and will be weapon systems. Two 
aircraft will be flight articles, and the 
third will be equipped with a bombing 
and navigation system. 

Gen. LeMay recommended convert- 
ing those three B-70’s already pro- 
gramed to reconnaissance strike aircraft 
and building an additional three for a 
total of six RS-70's, saying this will 
demonstrate “the capability of building 
this type of weapon system. 

"1 do feel that we must go on with 
manned systems development, the 
RS-70 and the full weapons system," 
Gen. LeMay said. "I do not tliink we 
ought to make a decision now to go 
into production on it, but I think we 
have to do the things to give us the 
option of going into production if it is 
necessary. It is niv personal belief that 
it will be necessary.” 

Asked if he still felt more B-52s 
should be built, Gen. LeMay said be- 
cause of the time lag needed to get 
those aircraft back in production, he 
would rather spend the money for 
something else. “I think we have just 
plain missed that boat" on the B-52 
program, lie said. Congress last year ap- 
propriated S514.5 million for additional 
B-52s or B-58s, but President Ken- 
nedy declined to spend it. 

In the Minuteman program. Presi- 
dent Kennedy has asked Congress to ap- 
propriate enough money for ail addi- 
tional 200 to give the Air Force 800 of 
them. Ccn. LeMay recommended pro- 
curing another 100 Minutemen in 
Fiscal 1963 as well as the long lead- 
time items for 150 more, which would 
boost the force to 1,050 missiles. 

As for applying technological break- 
throughs to weapons in production, the 
Air Force chief said Russia has been 
“much more successful” in this than 
the U. S. "Russians seem to be able to 
shorten the time period between the 
gleam in a scientist’s eye and hardware 
in the hands of their crews," Gen. Le- 
May said. 

In other testimony. Navy Secretary 
Fred Kortli said anti-submarine warfare 
was a primary concern of the Navy since 
"we fully expect any potential aggressor 
to exploit to the fullest the same near- 
invulnerability which makes the Polaris 
such a potent weapons system.” 

Kortli said the Navy plans to spend 
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S2.2 billion on anti-submarine warfare 
in this manner: research and engineer- 
ing, S286 million: shipbuilding and 
conversion, SI. 2 billion; and procure- 
ment, $736 million. 

Chief of Naval Operations Adm. 
George W. Anderson said although 
Russian counterparts of U. S. Polaris 

submarines are at present limited, we 
must accept the fact that they will 
make considerable progress in this area 


By Evert Clark 

Washington— Both rendezvous in 
space and direct flight to a target are 
essential to manned exploration of space 
and both are being pursued as part of 
one careful plan, despite an impression 
that the U. S. is developing rendezvous 
techniques at the expense of direct 
flight, a National Aeronautics and Space 
Administration official said last week. 

Milton W. Rosen, director of launch 
vehicles and propulsion in NASA's 
office of manned space flight programs, 
said "the public should not expect one 
solution or the use of one tool.” He 
said the pursuit of both techniques "is 
not a dual approach but is like having 
both algebra and geometry at our dis- 

NASA officials have stated many 
times that rendezvous in an earth orbit 
appears to be the quickest way to 
achieve the national goal of landing 
men on the moon in this decide. They 
also have said that direct ascent would 
be used for later missions. Apparently 


within the next few years." Adm. 
Anderson said if the Fiscal 1963 budget 
requests arc granted, the Navy will have 
7,228 operating aircraft, 862 ships and 
663.315 men. 

In contrast to Gen. LeMay's testi- 
monv, both Secretary of the Navy 
Korth and Adm. Anderson said they 
were satisfied with the way their budget 
requests were handled by the Kennedy 
Administration. 


they have left an impression that NASA 
favored rendezvous to the detriment of 
development programs aimed at pro- 
ducing vehicles large enough for direct 
ascent on lunar and planetary flights. 

Rosen, speaking to a meeting of the 
American Rocket Society's chapter 
here, said much more is involved in 
landing men on the moon than whether 
rendezvous or direct ascent is chosen 
as the method. If government, industry 
and science can be marshalled properly 
to do the job it will make little differ- 
ence which method is used— but one 
difference it would make is time, Rosen 

Estimates on the time to be saved bv 
using rendezvous have ranged from six 
months (AW Jan, 1, p. 16) to NASA 
Administrator James E. Webb's csti- 

Neither approach can be viewed just 
from the standpoint of going to the 
moon, Rosen said, but must be viewed 
from the standpoint of continued and 
expanding exploration of space. 

Rendezvous must be developed "re- 


gardless of whether we use it to go to 
the moon," Rosen said. In spite of the 
reliability built into Astronaut John II. 
Glenn, jr.'s Mercury capsule, a poten- 
tial re-entry problem developed when it 
appeared that his heat shield might 
come loose unless the retro-rocket pack 
was retained (sec page 18). Rosen cited 
this example and said he did not think 
manned space flight could go on former 
without provision for repairing a dis- 
abled spacecraft in orbit in order to 
rescue the occupant. 

"For this one function alone, 1 am— 
and I think all of us must be-strong 
supporters of the urgency of developing 
rendezvous capability," Rosen said. 
Other missions will include re-supply of 
men and material and repair of large, 
expensive manned spacecraft in order 
to get full utilization from them, and 
the practicality of assembling some 
vehicles in space when power is not 
available to launch such large payloads 
from the ground, he said. 

Direct flight is a simpler operational 
method with fewer separate tasks to 
perfonn and therefore an increased 
chance of success, Rosen said. If ren- 
dezvous is favored for the lunar mission, 
the next step will be to build a substan- 
tial lunar base and direct flight appears 
to be the best way to lift the heavy 
loads involved in this, he said. 

There also will be certain missions 
where assembly in orbit is not practical 
because the parts of the payload need 
to be checked out and assembled on 
earth, Rosen said. 

Considering the lunar mission alone, 
rendezvous offers the advantage that 
part of the operation can be staged be- 
fore the man is committed to it, Rosen 
said. The entire spacecraft might even 
be put into orbit and checked out be- 
fore the men were sent up to enter it. 

The time scale is important when 
rendezvous is considered for the lunar 
mission, Rosen said, “but unfortunately, 
most of these claims [that rendezvous is 
faster] have been based on earlier vehi- 
cle availability. 

"I think we will be paced not by 
the availability of the vehicle but by 
development of the rendezvous tech- 
nique itself," Rosen said. "If we can 
master rendezvous, there is no doubt 
that rendezvous will be faster because 
the launch vehicle will be available first. 
But I don't think the launch vehicle 
will be the critical part. . . . 

"To restrict launch vehicle capability 
at this early date seems to me to be very 
imprudent if we arc in this for the 
long pull." Rosen said. To choose ren- 
dezvous alone "assumes easy mastery 
of rendezvous, limits launch vehicle 
capability and ignores advanced mis- 
sions," he said. To choose direct flight 
alone "would be even more short- 
sighted," ignoring mastery of rendez- 
vous for rescue, resupply and the need 


NASA to Hire Management Firm 

Washington— National Aeronautics and Space Administration soon will employ 
an outside management analysis Ann to review such major space agency decisions 
as whether orbital rendezvous or direct flight is the best way to reach the moon. 

NASA Administrator James E. Webb told the House Science and Astronautics 
Committee last week that NASA will use profit-making firms for its management 
help rather than follow the Defense Department policy of relying heavily on non- 
profit corporations. "We have made the basic decision not to ttsc non-profit corpora- 
tions as devices for bringing people in to make decisions that should be made by 
officials of the U. S. government," he said. 

The prospective contract and the one recently awarded to General Electric Co. 
for systems integration and checkout ol the Apollo spacecraft (AW Feb. 19, p. 26) 
are designed, Webb said, "to supplement the very thin number of people capable 
of the most important decisions." He said the management analysis contract is in 
final negotiation. The firm chosen, he said, will provide "continuous over-all 
examination of the concepts under which we work." 

The House space committee intends to study this management contract in detail, 
probably during subcommittee hearings this week on NASA's Fiscal 1963 budget. 

House Armed Services Permanent Investigations Subcommittee also is interested 
in the management contract. It is preparing for hearings on Defense Department's 
use of non-profit corporations and individual consultants. Chairman F. Edward 
Hebert (D.-La.) has expressed fears that the military is relinquishing its decision 
making to these non-profit groups. 


NASA Attempts to Clarify Views 
On Rendezvous and Direct Ascent 
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for direct flight on subsequent missions. 

Therefore, NASA is taking both ap- 
proaches and they have "much more 
in common than there are differences 
between them," Rosen said. For the 
lunar mission, rendezvous calls for put- 
ting the Apollo spacecraft and a 1 00- 
ton escape stage powered by a single 
Rocketdyne J-2 liquid hydrogen-liquid 
oxygen engine into orbit on separate 
flights, using the advanced Saturn C-5 
vehicle; joining them and sending them 
to the moon. The direct method would 
require joining the same two pieces on 
earth, putting them into an earth orbit 
together using one flight of the Nova 
and sending them on to the moon. 

Both vehicles will use the Rocket- 
dyne 1.5-million lb. thrust F-l engine 
in the first stage. C-5 will use five F-ls, 
and Nova probably will use eight, but 
might use one more or less than that. 
Second stages of both vehicles will use 
hydrogen-fueled engines— C-5 will use 
five J-2s and the Nova will use four 
Aerojet 1.2-million lb. thrust M-ls. 

The C-5 will be needed for direct 
flight in the carlv circumlunar missions, 
for rendezvous if a single rendezvous is 
used for the manned landing, and for 
“many unmanned missions,” Rosen 
said. Nova may be needed for con- 
struction of the lunar base, more ad- 
vanced lunar missions and planetary 
missions involving nuclear stages, he 
said. Whichever method is used for 
manned lunar landings, “you can be 
certain we will send a beacon to the 
moon to guide them in long before 
we send the man, and I would think 
we will send supplies ahead, too,” 
Rosen said. 


Mobile Missile Delayed 

Development of Mobile Mid-Range 
Ballistic Missile by the Air Force lias 
been delayed again by the Director of 
Defense Research and Engineering in 
order to re-evaluate critical guidance re- 
quirements for the NATO weapon sys- 
tem and because the effort may be 
downgraded to a planning study. 

Industry' is concerned over the pos- 
sibility of having to perfonn further 
studies, since the system was treated 
comprehensively in earlier studies of a 

then called Midgetman. under Study Re- 
quirement 17982 (AW July 18, I960, 

p. 26). 

MMRBM system project office, estab- 
lished recently at Air Force Systems 
Command’s Ballistic Systems Division, 
lias asked industry* to submit infonna- 
tion on the number and duration of 
these earlier studies and the approxi- 
mate amount spent for these. Against 
this background, discussions were being 
held last week between Defense Depart- 
ment, Air Force and Aerospace Corp. 


Washington— Three-way fight in Con- 
gress over ownership and operation of a 
world-wide space communications sys- 
tem developed last week. 

The President's proposal for a pub- 
licly-owned. profit-making communi- 
cations satellite corporation met opposi- 
tion from two sides: Those who favor 
exclusive ownership by international 
communications common carriers and 
those who want government ownership. 
Senatorial Resistance 

Opening hearings before the Senate 
space committee made it clear that key- 
senators on the committee, notably 
Sen. Robert Kerr (D.-Okla.), the chair- 
man, and Sen. Stuart Symington (D.- 
Mo.), are adamant against the Presi- 
dent’s plan (AW Feb. 12, p. 26). 

Kerr is the author of legislation which 
would put ownership of the corpora- 
tion with the communications common 
carriers. 

Meanwhile, another group of sen- 
ators, led by Sen. Estes Kefauver (D.- 
Tenn.), introduced legislation estab- 
lishing a government-owned communi- 
cations satellite authority. The main 
reasons for government ownership, 
Kefauver said, are that "only the gov- 
ernment can launch the space satellites 
. . . only the government can negotiate 
with foreign governments for a single 
World-Wide system . . . the government 
will have to regulate any system . . . and 
the government will be one of the 
principal users of the system." 
Engstrom's Views 

The target of the senatorial attacks 
at the space committee sessions was 
Dr. Elmer W. Engstrom, president of 
Radio Corp. of America and the lead- 
off industry witness, who initially— in 
his prepared statement— endorsed the 
President's legislation. After prolonged 
and harsh questioning. Dr. Engstrom 
modified his position, lie suggested 
that it would be advisable to postpone a 
decision on the management organiza- 
tion for the satellite system for about a 
year. By that time, he noted, technical 
development work would be advanced, 
and companies would be better able 
to judge whether or not to invest in a 
privately-owned system. 

Senators criticized Engstrom for de- 
clining to commit RCA to an invest- 
ment in the corporation proposed by 
the President. Engstrom said that 
hundreds of millions of dollars would 
have to be spent on the system before 
it started making profits by about 1970. 
Noting Engstrom’s initial endorsement 
of the corporation, Sen. John O. Pas- 


tore (D.-R. I.) commented that “you 
said you are for something you are 
really against and you have us all con- 

Symington developed in questioning 
that the corporation, as proposed by 
the President, probably would be gov- 
ernment dominated: the President 

would appoint the original incorpo- 
rators. who would appoint the original 
board of directors, who would file the 
articles of incorporation. This original 
management, Symington observed, 
could only be changed through the 
initiative of holders of Class A stock, 
which would have a wide public distrib- 
ution. It amid be purchased by any- 
one, including the communications 
common carriers, up to a maximum of 
25% of the total outstanding stock. 
Holders of Class B stock, available only 
to the common carriers, would have 
no voting rights to elect corporate 
directors. 

Development Timetable 

Dr. Hugh Drydcn, deputy adminis- 
trator of National Aeronautics and 
Space Administration, and Morton J. 
Stollcr, acting director of NASA's office 
of applications, presented the commit- 
tee with this 1962-65 development pro- 
gram for a commercial space communi- 
cations system: 

• 1962: One launch of Echo 2 passive 
satellite, two launches of American 
Telephone & Telegraph Co.'s Telstar 
low-altitude active repeater satellite, and 
two launches of RCA's Relay low-alti- 
tude active repeater satellite. Echo 2 
will weigh 500 lb., compared with 135 
lb. for Echo 1, and will have improved 
surface characteristics. Relay will weigh 
125 lb., go into a 900 to 3,000 mi. ellip- 
tical orbit, and be launched by a Delta 
vehicle. 

• 1963: Two more Relay launches, two 
launches of Hughes Aircraft Co.'s Syn- 
com synchronous orbit satellite, and 
one Rebound launch, which will em- 
body the multiple-launch concept. 
Syneoni will weigh 55 lb., go into a 
22.300 mi. inclined orbit, and be 
launched by a Delta vehicle. The con- 
tract for the Rebound spacecraft has 
not yet been awarded. 

• 1964: One more Rebound launch, 
three advanced Relay launches, and two 
advanced Svncom launches. Advanced 
Relay will weigh 600 lb., go into a 
maximum 12,000 mi. circular orbit, 
and be launched by an Atlas-Agena B 
vehicle. Advanced Svncom will weigh 
500 lb., go into a 22,300 mi. equatorial 
orbit, and also be launched by Atlas- 
Agena B. 
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British Cancel Rotodyne After 
Spending $30 Million on Program 


London— Ministry of Aviation last 
week canceled the Westland Rotodyne 
VTOL transport after spending more 
than S30 million on its development 
in the past six years. 

Decision to end Rotodyne work fol- 
lowed a review of its military potential 
for Royal Air Force and civil use by 
British European Airways, according to 
Minister of Aviation Peter Thomcy- 

Canccllation came when BEA, which • 
is considering buying the Vertol 107. 
told Tliorneycroft that commercial pros- 
pects of the Rotodyne on its routes did 
not justify hcavv costs of a production 
order. A single prototype, powered 
by Napier Eland engines, has made 4s 5 
test flights. A Rotodync-Z version for 
BEA would have been powered by 
Rolls-Royce Tvne engines (AW Sept. 
|s -p. 41). 

Tliorneycroft said there would be 
no serious financial loss to Westland 
Aircraft, the builders. The government 
probably will pay the manufacturer 
about $5 million in termination fees. 

The Tyne-powered version had a de- 
velopment contract limitation of about 
$12 million although not all the money 
has been spent. About $20 million was 
spent on the Eland phase of dcvelop- 

Westland Aircraft said that without 
the RAF and BEA orders, it did not 
feel justified in continuing the project 
as a private venture, despite letters of 
intent from abroad. Kaman Aircraft 
Corn, is the U. S. licensee. 

Inc company added that the Roto- 
dvnc could not have contributed to 
profits for at least five years and thus 
the cancellation will have no adverse 


Atlas E Launched 

Air Force-General Dynamics/Astro- 
nauties Atlas F ballistic missile was suc- 
cessfully launched from the coffin 
launcher operational system test facility 
at Vandenbcrg AFB. Calif, last week. 

It was the second try and the first 
successful launch from the horizontal, 
semi-hard, coffin-type launch complex. 
The missile was prepared, erected to the 
vertical position and launched in a joint 
operation by- personnel from General Dy- 
namics/ Astronautics. 6595th Aerospace 
Test Wing of Air Force Systems Com- 
mand, and the 1st Strategic Aerospace 
Division of Strategic Air Command. Un- 
like earlier Atlas ICBMs, the E version 
is equipped with a!l-incrtial navigation 
and its engines develop 390.000 lb. thrust 
rather than 360.000 lb. thnist. 


effect oil its profit earning capacity for 
that period. 

In addition, Westland said it wBl 
receive certain payments from termina- 
tion and will be able to release consid- 
erable sums previously written off. Sev- 
eral million dollars previously earmarked 
for future Rotodyne development also 
will be freed for other purposes. 

The end of the Rotodyne leaves the 
convertiplane field to the Russian air- 
craft known as the IIoop and first seen 
at the Tushino air display (AW July 
17, p. 28). There is no similar U. S. 
machine. 

The Rotodvnc originally was de- 
signed by Fairey Aviation, whose heli- 
copter interests were merged into West- 
land in February, 1960. The prototype 
was developed under government con- 
tract which ended in December, 1957 
and Fairey continued the project as a 
private venture. Maiden flight was Nov. 
6, 1957. 

Meanwhile, D. Napier & Son, build- 
ers of the Eland, have dropped the en- 
gine as a commercial proposition after 
a review of sales prospects. The engine 
powers the Canadair-Convair 540, some 
of which are in service with Royal Cana- 
dian Air Force. Any future develop- 
ment, Napier said, must come from 
military funding. 

Boeing 1961 Sales Up; 
Douglas Reports Profit 

New York— Dougins Aircraft Co. 
showed a profit during Fiscal 1961 for 
the first time since 1958 and The 
Boeing Co. increased both profits and 
sales over the previous year, annual 
financial reports of the two companies 
have revealed. 

Douglas reported a net profit of 
$5,957,000 or $1.56 per share for Fis- 
cal 1961. which ended last November 
30. This compares with a loss of $19,- 

429.000 or $5.09 per share for 1960. 

The company reported sales of $791.- 

312.000 in Fiscal 1961, compared with 
$1,174,041,000 in Fiscal 1960. and had 
a year-end backlog of $759,308,000 
compared with $1,030,1 77.000 at the 
end of Fiscal 1960. 

Boeing Co. sales revenue for Calen- 
dar Year 1961 totaled SI, 800,9 10,000, 
compared with sales of $1,554,573,000 
for 1960. Net earnings for the year were 
$35,661,000, representing a return of 
1.98% on sales and equal to $4.47 
per share. Earnings in 1960 were $24,- 

462.000 or $3.07 per share. 

Year-end backlog at Boeing totaled 

$1,868,700,000. 
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Apollo Attitude Control 

Los Angeles— Marquurdt Corp., Van 
Nuys, Calif., has been selected by North 
American Aviation’s Space and Informa- 
tion Systems Division to design and build 
the reaction control rocket engine for 
attitude control of the NASA Apollo 
spacecraft. 

The installation, part of the over-all 
stabilization and control system to be 
supplied for Apollo by Minneapolis- 
Honcywdl, will operate for the Apollo 
service capsule in the trajectory from 
earth to moon and return, and for the 
command capsule during re-entry to 
earth's atmosphere after the service cap- 
sule is jettisoned. Contract for the re- 
action control system will be in excess of 
SI million. 


B-58 Ejection Pod 
Makes Manned Test 

First manned flight test of Convair 
B-58 crew ejection capsule was made 
successfully last week near Edwards 
AFB, Calif., with the supersonic 
bomber traveling at 565 mph. at 20,000- 
ft. altitude. 

Two rocket motors, providing some 

10,000 lb. thrust, boosted the Stanley 
Aviation Corp. fully-enclosed capsule, 
containing USAF parachute tester Chief 
Warrant Officer Edward J. Murray, 
about 250 ft. clear of the cockpit. 

After a 26-scc.. 5,000-ft. free fall, a 
barometric device opened the 41-ft. 
main chute that lowered the capsule 
to the ground, touchdown being eight 
minutes after ejection. 

The 490-lb. Stanley crew escape cap- 
sule will be fitted to all three crew 
positions in operational B-5Ss following 
additional tests at higher altitudes and 
supersonic speeds. 

Teamster’s Sikorsky 
Victory Is Voided 

New York— National Labor Relations 
Board has upheld an Independent Air- 
craft Guild-Sikorsky Aircraft Division 
of United Aircraft Corp. appeal against 
the Teamsters Union’s Dec. 19 election 
victory at Sikorsky. 

Competing with the Guild for repre- 
sentation of Sikorsky’s 5,000 hourly 
rated production, inspection and main- 
tenance employes at Sikorsky's Strat- 
ford and Bridgeport, Conn, plants, the 
Teamsters won the election with a 93- 
vote plurality (AW Dec. 25, p. 22). 

Both Sikorsky and the Guild filed 
an appeal with NLRB Regional Direc- 
tor Ivan C. McLeod contending that 
the Teamsters had been guilty of mis- 
representation prior to the election and 
asking that the results be voided. 
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Webb Sees U.S. Lunar Landing in 1968 


Washington— Reiving on orbital ren- 
dezvous rather than on direct flight to 
reach the moon promises to save two 
years and may result in a lunar landing 
iis early as 1968, the head of the Na- 
tional Aeronautics and Space Adminis- 
tration said last week. 

NASA Administrator James E. Webb 
also told the House Science and Astro- 
nautics Committee that his agency ex- 
pects to spend about $33 billion over 
the next 10 years with S20 billion of 
that going for manned space Right. 
For Fiscal 1963. NASA is asking Con- 
gress for $3.8 billion, and $2.3 billion 
of that amount is earmarked for manned 
space flight (AW Jan. 22, p. 29). 

Webb said the 196S lunar landing 
could be made if all went well in the 
Apollo program over the next few years. 
If formidable difficulties are encoun- 
tered. he said the lunar landing would 
be made about 1970. He stressed that 
the space agency has not abandoned 
the Nova program (see p. 24) but cur- 
rently felt that the orbital rendezvous 
technique "is the most inexpensive 
means of accomplishing the lunar land- 
ing. It offers also the capability of sav- 
ing something like two years of time.” 

House space committee hearings on 
NASA’s Fiscal 1963 budget continue 
this week before special subcommittees 
established to consider specific portions 
of NASA's budget. 

These were major points made by 
Webb and Robert C. Seamans, Jr., 
NASA associate administrator, at last 
week's hearings: 

• Solid propellants. NASA currently is 
discussing with Defense Department 
officials the solid motors over 120 in. 
in diameter which will be needed for 


the space program. Webb said that 
NASA eventually will need solid motors 
from 240 in. to 280 in. in diameter 
(set p. 29). Seamans said NASA will 
use Defense developments in solid mo- 
tors "where required in our program.” 

• Additional astronauts. Webb said 
NASA expects soon to make "some ad- 
ditions" to the present group. He said 
the agency is studying ways to assure 
that trained scientists participate even- 
tually in space flights. Robert R. Gil- 
rutli, director of the Mercury project, 
said "equal consideration should be 
given to training test pilots in scientific 
observations." 

• Gemini. Webb said the vehicle will 
be flying with two men in it "the sum- 
mer of 1963." Seamans said the pro- 
gram in Fiscal 1963 will cost $207 mil- 
lion. compared with $13 million for 
Mercury and S644 million for Apollo. 

• Scout. Seamans said it is “essentially 
through initial development” but a pro- 
gram is under way to increase its payload 
from 150 lb. to 240 lb. and to provide 
greater injection accuracy. Improved 
vehicle should be available in 1963. 
Modifications will cost $8.9 million in 
Fiscal 1963. 

• Orbital solar observatory. Four flights 
arc planned for 1962 and 1963 (AW 
Feb. 26, p. 35). Flights of the orbiting 
astronomical observatory will come in 
late 1963 and 1964. 

• Electric Propulsion. Seamans said 
if Snap S experiments arc success- 
ful. “we will proceed with development 
of electric engines in the million watt 
size.” Snap 8 is being designed to pro- 
vide 30 to 60 kw. or electrical power, 
with the 30 kw. units slated to undergo 
preliminary flight tests in 1965 or 1966. 


Seamans said long life ground tests in- 
volving 10.000 hr. of continuous run- 
ning should be completed in 1966 or 
1967 after which Snap S will undergo 
long duration flight tests. 

• Aircraft research. Supersonic trans- 
port will continue to be NASA’s largest 
aircraft effort. The agency also is work- 
ing with Defense on aircraft configura- 
tions designed to fly fast at low altitudes 
for close support of ground troops. 

GE Unit Centralizes 
Defense Operations 

Washington— General Electric Co. 
has established a Defense Programs 
Operation with headquarters here to 
provide a single contact point for its 
customers in the aerospace and defense 
fields and to increase its activity in these 
fields. 

Robert J. Brown, former general 
manager of GE's Heavy Military Elec- 
tronics Department at Syracuse, N.Y., 
will head the new office. It will have 
the status of a division within the com- 
pany. and will report to J. S. Parker. 
GE vice president and group executive 
for the Electronic and Flight Systems 
Group, which includes the defense 
electronics, flight propulsion and elec- 
tronic components divisions. 

The Defense Programs Operation will 
have six regional offices. Heads of these 
offices will have the status of depart- 
ment managers. One will be located 
here. Another will serve the "NASA 
crescent”— the area around the Gulf 
of Mexico coast embracing National 
Aeronautics and Space Administration 
installations from Tulsa, Okla., and 
Houston. Tex., to Huntsville, Ala., and 
Cape Canaveral. Fla.: and one will serve 
the West Coast aerospace companies. 

The new organization will attempt 
to consolidate field activities of research 
laboratories, development facilities and 
manufacturing complexes employing 
about 75,000 people, including 10,000 
engineers and scientists. 

Three main purposes of the new or- 
ganization are to provide better cus- 
tomer-company contact; provide better 
customer servicing, including a systems 
management service and on-the-spot 
servicing in the field; and to increase 
GE's share of the aerospace and defense 
market. Brown said. 

Washington was chosen as the loca- 
tion for the headquarters, which will 
consist of less than 1 50 to 200 people, 
more because it is convenient geo- 
graphically to GE facilities at Lynch- 
burg, Va., Cincinnati, Ohio. Philadel- 
phia. Pa., etc., than because government 
agencies arc located here, he said. 


Apollo Fuel Cell Contraet Imminent 

Los Angeles— Selection of n contractor to develop the fuel cell power system (or 
the National Aeronautics and Space Administration’s Apollo spacecraft mav be made 
this week by North American Aviation's Space and Information Svstcms Division, 
principal contractor for the Apollo project. Contenders in the competition are 
Pratt &- Whitney. General Electric. Allis-Chalmcrs. and the team of Ionics. Inc. 
and Tapco. The system is expected to be projected for a two-wcck operational 
period, but this requirement may be extended to 30 days. 

Pratt & Whitney is developing a Bacon-type fuel cell under subliccnsc. limited to 
military and space applications, from Pattcrson-Moos Division of Lccsona Corp., 
Jamaica. N. Y. The development uses hydrogen as a fuel and is a high-temperature, 
high-pressure unit involving double porosity- electrodes in an aqueous clectrolvtc. 

The General Electric development is a low-temperature, low-pressure hydrogen- 
oxygen cell of the ion exchanger membrane type. General Electric also is working 
under contract with Air Force Systems Command s Aeronautical Svstcms Division 
for development of a 500-watt system with a 30-day operational life, probablv in 
an earthorbiting vehicle, to prove feasibility of fuel cell application. 

Allis-Chalmcrs’ development work is directed toward use of an electrolyte, probably 
potassium hydroxide, retained in a bed of inert material between the electrodes. 

The Ionics cell is a hydrogen-halide type, perhaps hydrogen-bromide, since con- 
siderable effort has been funiiclcd in this direction. 
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RAF to Reduce Aircraft Types 
From 22 to 4-5 in Next Decade 


By Herbert J. Coleman 

London— Royal Air Force will reduce 
its aircraft types from the present 22 to 
four or five within the next decade, 
with each type capable of multi-mis- 
sions for RAF, Navy and Army. 

New procurement policy was revealed 
in the Annual Memorandum to the Air 
Estimates and submitted to Parliament 
by Air Minister Julian Amery. 

RAF's future will follow these 

• Manned aircraft will be used to fulfill 
the nuclear deterrent role, thus revers- 
ing the 1957 Defense White Paper 
which abandoned this attack role for 
ground-based missiles. 

• Douglas Thor bases eventually will 
be phased out, when the Avro Blue 
Steel and the Douglas Skvbolt arc de- 
livered to the British V-bomber fleet. 
Amery said Blue Steel has recently 
been fired twice at Woomera and has 
impacted in the target area both times. 
The memorandum contended Britain is 
too small and vulnerable to be suited 
to deployment in future of strategic 
missiles. 

• Skybolt will work a revolution in 
bomber tactics although future devel- 
opments will be in the missiles, rather 
than in the V-bomber fleet. 

• Royal Air Force will study the mili- 
tary uses of space, primarily in the 
communications field, and in the 
manned orbital aircraft, such as Dyna- 
Soar. 

Development now will center on 


design of combination-role aircraft, 
which could be used in the bomber, 
transport and maritime reconnaissance 
roles. Need for inter-service aircraft 
was pointed out in the 1962 White 
Paper (AW Feb. 26, p. 56), with em- 
phasis placed on the \'TOL and STOL 

Following through with this policy, 
the RAF could replace six types with 
one, dropping the Avro Vulcan, Hand- 
ley Page Victor and Vickers Valiant 
V-bombcrs, the dc Havilland Comet 
and Vickers VC.10 jet transports, and 
the Avro Shacklcton maritime recon- 
naissance aircraft. 

The move probably means an accel- 
eration in the design of variable geom- 
etry wings and laminar flow, both of 
which have received steady, although 
relatively small, government funding 
in the past eight years. The memoran- 
dum noted that the new aircraft should 
have the largest practicable ferrv range 
and radius of action and that new tech- 
niques should enable industry to meet 
these requirements. 

Net RAF Spending 

Net spending for Roval Air Force in 
1962-65 will be S1.6 billion, an increase 
of SI 5 million over the preceding year. 
About one-tenth of this earmarked for 
V-bomber and Thor bases. 

Other points raised in the Air Min- 
istry memorandum are: 

• Production orders arc being placed 
for the de Havilland Red Top infrared 
air-to-air missile for installation on the 


English Electric Lightning Mk.5 ver- 
sion. The Canberra force will be armed 
with Nord AS.30 missiles, mostly in 
overseas bases, but none will have nu- 
clear warheads. 

• First TSR.2 supersonic strike aircraft 

• Program for modifying the Vulcan 
Mk.2 bomber for Skybolt is making 
good progress. 

• Two squadrons of Hawker Hunters 
will be assigned to No. 58 Group, land 
warfare specialist unit, in line with 
inter-service cooperation policy. The 
Hunters will be used for ground attack 
missions. 

• Strength of Roval Air Force dropped 
from 158,000 to 148,000 in the last 

• Ballistic Missile Early Warning Sys- 
tem station now under construction at 
Flyingdalcs will come into operation 

Army Estimates 

In the Army estimates, the accom- 
panying memorandum said the British 
Army will adopt the Radioplane SD-I 
surveillance drone, which is radio-guided 
and fitted with cameras for photograph- 
ing enemy areas. 

British Armv first ordered 32 SD-ls 
in 1961 for evaluation. 

The Army also is cooperating with 
U. S. Army on development of in- 
frared sensing devices to enable infan- 
trymen to fire at targets up to 1 50 yards 
distant in total darkness. 

The memorandum's only reference 
to the Blue Water missile is that it 
will be air transportable and relatively 

Total Army estimate for 1961-62 is 
$1.5 billion, an increase of about $48 
million from the previous year. Regu- 
lar Army strength is 209,207. 

Navy estimates call for equipping the 
Sea Vixen and Scimitar fighters with 
Martin Bullpup missiles, confirming an 
Aviation Week report (AW Feb. 19, 
p. 23). 

The Whitworth Gloster Scaslug 
ship-to-air missile is being considered 
for a surface-to-surface role. 

Helicopter Armament 

In addition, Navv plans to equip its 
Westland Wessex helicopters with the 
Nord SS.ll anti-tank missile. Follow-on 
Wessex, now being developed, will in- 
clude a gun package in addition to the 
missiles, although its primary role will 
be as a commando carrier. 

Studies of underwater detection de- 
vices also will include research into heli- 
copter-borne anti-submarine detection 
equipment. 

Navy will spend $1.2 billion in 
1962-3, an increase of about $26 mil- 
lion over last year. Strength will be 
held to the present level of 100,000 
personnel. 


SAC Considering Missile Contest 

in concept to SAC’s annual combat competition for bomber and tanker units and 

crews at SAC intercontinental ballistic missile sites probably would be scored on 

Meanwhile, the command has altered its aircraft competition, tentatively 

scheduled this year for early September (AW Dec. 18, p. 23). This year, crews 
selected in eliminations among SAC’s numbered air forces in the United States 
will fly their command contest missions from their home bases instead of staging 
from a single SAC airfield, as in the past. Staging from home fields is a move 
designed to reduce cost of the competition by avoiding payment of temporary 
duty expenses to crews and eliminating tile need for special facilities at a single base. 

All crews will fly a standard mission profile over the same areas of the continental 
U. S. Bombers will be scored on reaction to a no-noticc alert scramble, radar- 

Tanker crews will be judged on a scramble takeoff, the refueling and a navigation 
IC8 i d' d I • d h’ ii be d d ' bo V d 
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Speeded Development of Large 
Solid Motors Urged by NASA 


Washington— National Aeronautics 
and Space Administration has suggested 
to the Defense Department that solid 
propellant rocket motors and cases above 
120 in. in diameter be developed di- 
rectly as flight weight hardware instead 
of boilerplate versions, in the hope that 
this will cut the cost considerably and 
make the motors available for space 
flight much earlier if the development 
work is successful. 

This suggestion, contained in a letter 
signed by NASA Associate Administra- 
tor Robert C. Seamans, Jr., is con- 
sidered to be the strongest top-level 
expression of interest NASA has yet 
made in the 156-in. dia. and 240-in. dia. 
motors that Air Force wants to develop 
under its large solid rocket program. 

Although the letter does not mention 
specific diameters, 1 56 in. is the upper 
limit for motors that can be shipped 
by rail. Motors in the 240-in. class 
would be moved bv barge. 

The joint NASA-Defcnse Urge 
Launch Vehicles Group, or Golovin 
Committee had recommended some 
necks ago that any demonstration of a 
large solid motor be done with a usable 
item rather than a rough, boilerplate 
model. Proponents of large solid 
boosters for space vehicles have felt that 
NASA showed definite favoritism to 
liquid propellants and have been urging 
greater recognition of the potential of 

While the Seamans letter is not 
nearly as strong an expression of in- 
terest in the big motors as proponents 
of solids have advocated, it is the most 
positive step NASA has taken toward 
recognition that the large solids might 
be competitive with liquids in the rela- 
tively near future. 

There is some question as to whether 
Air Force, which has felt that a 1 56-in. 
motor could be demonstrated much 
earlier than a 240-in., would be able 
to develop demonstration models of 



both rapidly with the funds now allo- 
cated to the solid development pro- 
gram. 

Aerospace Corp., technical adviser to 
Air Force Systems Command, has had 
work statements prepared for some time 
for the 1 56-in. and 240-in. motors as 
possible follow-on efforts to the 1 20- 
in.-dia. motor development now up for 
industry bids. These statements have 
projected the 1 56-in. size as a full hard- 
ware development program and the 
240-in. as a study program involving a 
feasibility demonstration firing. 

In the current competition for the 
120-in, motor for the Titan 3 boost 
v ehicle, AFSC’s Space Systems Division 
will look favorably upon any contrac- 
tor's proposal which establishes an 
ability to accelerate the delivery sched- 
ule to meet a launch date just after 
availability of a universal-type pad, in 
January, 1964, at Cape Canaveral, Fla., 
where research and development flights 
will be conducted. Motor storage and 
assembly facilities at Canaveral are 
projected for availability as carlv as 
October, 1963. 

Probably not more than three re- 
search firings for the 120-in. motor will 
be conducted from the universal-type 
pad. Remainder of the flight test pro- 
gram will be conducted from the Titan 
3 integration, test and launch (ITL) 
complex, for which the space systems 
division has awarded a contract to the 
Ralph M. Parsons Co. (see box). 

First pad at Edwards AFB for static 
testing of the 120-in. motor is pro- 
gramed for completion next February. 
Additional facilities arc expected to be 
available about three months later. 


News Digest 


Lockheed Aircraft Corp. has received 
a $1. 5-million Navy contract to prove 
the concept of rigid rotor helicopters 
which the company has developed and 
is employing in a prototype vehicle. 
Tl>e project is funded jointly by the 
Army and the Navy. 

North American Aviation, Inc., has 
formed a small subsidiary in Torino, 
Italy to maintain its Autonetics Divi- 
sion’s NASARR all-weather fire control 
systems in F-104 fighters operated by 
European Air Forces. 

Aerospace Corp., El Segundo, Calif., 
will acquire a nine-acre site at Cocoa 
Beach, Fla., for technical support of 


RAF STOL Transport 



However. Minister of Aviation Peter 
Thorneycroft told Parliament lie could 

nient, as laid down by RAF. will be con- 
firmed. He described it as a substantial 
and costly project and said it should be 
very carefully examined before it is finally 

' Decision, expected since last Novem- 
ber. centers on the Bristol 208. the Ann- 

fast and a British-built Lockheed BI.C- 
130 which would be built under license 
by British Aircraft Corp. 


Air Force missile and space programs 
at the Atlantic Missile Range. 
Purchase is contingent on annexation 
of the Brevard County site by the city 
of Cocoa Beach and permission to con- 
struct an office and laboratory building. 

Bristol Aeroplane and Westland Air- 
craft bid to take over the Fairev Co. 
(AW Jan. 1. p. IS) last week was 
turned down by Fairey stockholders. 

Orbiting Solar Observatory direct ra- 
diation measurement satellite, scheduled 
for launch Feb. 27, was rescheduled for 
late last week when difficulties arose in 
the third stage. Retests of the stage 
required removal of the 450-lb. payload 
and Delta-satellite attachment ring. 

USAF-Lockheed Discoverer 38 was 
successfully launched into a polar orbit 
from Vandcnbcrg AFB, Calif., last 
week. An air snatch recovers- was sched- 
uled to occur within four days. Payload 
has not been announced. 

American Airlines 707-1 23B that 
crashed in Jamaica Bay last week dur- 
ing takeoff from New York's Idlevvild 
Airport rolled to the left almost on its 
back, then struck the water in a steep 
nose down position, according to wit- 
nesses that included passengers and 
crew of a Mohawk Airlines Martin 404. 
All 95 persons on board were killed. 

Federal Aviation Agency abandoned 
efforts to save Mitchel Field, former 
Nassau County. N. Y.. USAF base, for 
general aviation use because of inabil- 
ity to find a sponsor to operate the field. 

Grumman Aircraft Engineering 
Corp. has been awarded a $21,986,000 
follow-on contract by Navy Bureau of 
Weapons for the production of 48 AO- 
1B Mohawk battlefield surveillance air- 
craft. 
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AIR TRANSPORT 


Eastern Submits New Low Fare Formula 


Lower New York-Miami price, elimination of some 
meals aims at economy, better traffic distribution. 

By L. L. Doty 

Washington— Eastern Air Lines last week proposed a new low-fare tariff 
formula which it hopes will be adopted by competing airlines as a means of 
generating new traffic and providing more economies for the trunkline industry. 

The new fares would slice the present New York-Miami round-trip jet day 
coach fare by more than one-half during certain seasons. In addition, the 
formula, which was presented to the Civil Aeronautics Board as a tariff package, 
would eliminate use of low jet night coach fares on some routes and the 


serving of meals on all coach flights be 

The main purpose of the tariff is to 
lessen the imbalance between low-peak 
and high-peak travel periods. Because 
the formula was developed on the basis 
of experience with previously tested 
promotional fares, it is attracting close 
industry attention. The package does 
not contain many experimental type 
rates which met with such little success 
late last year. 

Here arc the principal features of 
the new tariff: 

• Round-trip excursion fares between 
major northern cities and Florida, to 
apply four days each week— Monday 
through Thursday— will be introduced. 
Excursion rates, applicable to both jet 
and propeller flights, will be one-way jet 
day coach fares plus 10% between Apr. 
30 and June 1 5 and between Sept. 1 and 
Dec. H. During the period between 
June 16 and Aug. 31. excursion rate 
will be one-way jet day coach fare plus 
35%. Fares will be available only on 
round trips completed in not less than 
seven days nor more than 30 days. 

• Jet night coach fares between these 
points will be discontinued and all jets 
will provide both first-class and coach 
service at existing rates regardless of de- 
parture time. However, the New York- 
Miami jet day coach fare will be reduced 
by 78 cents because of the elimination 

• Existing New York-Miami no-reserva- 
tions Air-Shuttle tariff will be extended 
through Dec. 1 3 and the service will be 
available at a fare S10 less than the 
regular reserved-scat round-trip exeur- 

• To encourage more family vacation 
travel by air, and in a major move 
aimed at diverting traffic from the priv- 
ate automobile, age limit for half-fare 
travel would be raised from the present 
12 years to 17 for children accompanied 
bv adults. 

The new excursion rate would be for 


veen New York and Miami. 


a 570 round trip between New York 
and Miami on the Air-Shuttle and 580 
on reserved-seat coach flights. Present 
New York-Miami round trip jet day 
coach fare is $146.10 and the jet night 
coach is 5113.30, all fares excluding tax. 

In a letter to the CAB, Eastern 
President Malcolm A. MacIntyre em- 
phasized that the airline "intentionally 
filed this proposal on sufficient notice 
to permit Eastern's competition to 
match the proposal, and make the 
necessary 1 scheduling adjustments for 
the summer season." He added: 

"Eastern is not seeking a competitive 
advantage— we hope that the competi- 
tion will adopt the complete package, for 
we believe that it is based on sound 


Control Ruling Protest 

Washington— Pan American World 
Airways lias asked Civil Aeronautics 

imposed when the Board granted ap- 
proval of its control of LACSA, the 
Costa Rican flag carrier (AW Feb. 5. 
p. 40). 

CAB imposed a series of restrictions 
designed to ensure a separate identity 
for LACSA after approving Pan Amcri- 

comi ere I a ation in Costa Rica. 

Pan American said it had never con- 
sidered itself in control of LACSA, but 
would not rc-arguc the point with CAB. 
It did say that certain LACSA officials 
once employed by Pan American had 
left, thereby removing much of the 

independence. Pan American said that 
since it did not control LACSA, it would 

the Board’s requests for filing of separate 


scheduling economics and will provide 
optimum utilization of aircraft and 
facilities, and best serve the traveling 
public." MacIntyre also urged that the 
industry return all coach service to its 
original no-meal status. 

MacIntyre said the reduced fares will 
stimulate traffic enough to smooth out 
seasonal variations which have always 
existed in travel between the Northern 
U. S. and the Florida resort market. He 
also said that, by confining the excur- 
sion rates to mid-week periods, week- 
end travel peaks will be leveled off. 

He noted that previously tested pro- 
motional fares had failed to correct 
these imbalances. Experiments with a 
substantially reduced night coach fare, 
offered last summer during midweek 
periods, merely diverted more daytime 
travelers to night coach than weekend 
passengers to weekday travel, he said. 

MacIntyre said it was not possible 
to schedule enough service during the 
two or three hours after 10:00 p.m. to 
meet the demand. As a result. Eastern 
decided to offer the new excursion fares 
24 hr. a day during the four-day period 
in order to spread the demand through- 
out the day, and thus obtain higher 
utilization of aircraft, personnel and 
facilities. 

Eastern divided its summer season 
rates into three distinct parts to reflect 
present travel patterns to the Florida 
area. Tire airline found that this break- 
down corresponds to experiences of the 
Florida hotels. 

In raising the age limit for children 
flying at half-rate, MacIntyre said that 
the requirement that children must be 
accompanied by an adult "distinguishes 
this proposal significantly from the 
youth fares which some carriers at- 
tempted last fall.” He stressed that the 
excursion fares are comparable to or 
lower than driving costs for a party of 
one or two and that "this is the first 
time that low-cost coach excursion fares 
have been made available between the 
Midwest and Great Lakes areas and 
Florida.” 

Eastern has urged the CAB to view 
the tariff proposal as a “package” to 
achieve the specific purposes of stimu- 
lating more traffic and attaining higher 
aircraft utilization. 

“It is the view of Eastern's manage- 
ment that these changes arc so inter- 
related that no carrier sliould be allowed 
to duplicate some of them without 
duplicating all of them,” MacIntyre 
said. “As for Eastern’s own program. 
Eastern offers it to the Board and the 
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public as a unit. We trust that it will be 
allowed to take effect in that manner.” 
In a recent survey. Eastern found 
that 17% of its Air-Bus passengers were 
taking their first trip by air and that 
31% would have traveled by surface 
means had the Air-Bus service not been 
available. Air-Shuttle operations on East- 
ern's Boston-New York-Washington 
route arc generating load factors in the 
approximate area of 55% and, accord- 


By Ward Wriglit 

Washington-Groundwork for con- 
verting Project Beacon proposals into a 
unified national air space utilization sys- 
tem was outlined here last week at a 
Federal Aviation Agcncv Symposium 
on airborne equipment. 

FAA held the symposium to acquaint 
pilots, aircraft owners and manufactur- 
ers of airborne equipment with basic 
principles undcrlving implementation of 
Project Beacon (AW Nov. 13, p. 34). 

FAA Administrator N. E. Halaby 
told the symposium to notice that he 
did not call the goals of Project Beacon 
an air traffic control system. He said the 
FAA program to implement Beacon is 
designed to systematically integrate 
people, equipment, rules and standards 
into one cohesive, unified national air 
space utilization system. 

Halaby outlined three principles as 
basic to development of such a system: 

• Airborne and ground elements will 
constitute the utilization system. Pres- 
ent FAA thinking calls for an extensive 
future increase in Vortac and 1LS (in- 
strument landing system) installations. 

• Standardization of ground subsystems 
with the goal of reducing the amount 

nient which aircraft now must carry, 
but operators must equip aircraft with 
avionic devices compatible with ground 

• Airborne equipment performance 
standards must be established to ensure 
harmony between ground and air ele- 
ments on which the national air space 
control system will be based. Halaby 
indicated he expected these perform- 
ance standards to replace dependence 
on FAA's Technical Standard Orders 
(TSO)-currentlv affecting airline oper- 
ations only— and become applicable to 
general aviation aircraft over 12,500 lb. 

Halaby said the air space system 
would include the national airport sys- 
tem, the national weather data system, 
the national aviation navigation and 
communications net and would be tied 
together by federal regulations. He said 
that if the system were supported by 


ing to MacIntyre, are proving profitable. 

The Air-Shuttle concept was intro- 
duced on the New York-Miami route 
early last month and the airline contem- 
plates further expansion of the service 
within the next few months. The car- 
rier's Air-Commuter program is designed 
to provide turbojet and turboprop 
flights on relatively short-haul routes to 
encourage same-day round trip flights 
in major markets by business travelers. 


adequate labor and management— ad- 
vancing at the same pace as the growth 
of technology, not behind as in the past, 
nor so far ahead as to be uneconomical 
—the system will become a reality. 

Halaby said the recently created 
regulatory council would act .is a fomm 
for FAA's rule-making process when sys- 
tem recommendations reach that stage. 

Another symposium speaker, Joseph 
D. Blatt, director of FAA's research and 
development service, said present plans 
for air navigation svstems under the 
new system call for converting the 422 
VOR facilities now in commission into 
Vortac facilities and to continue to add 
ILS' to airports whose traffic growth 

Blatt said the present 293 Vortac 
facilities, 216 ILS installation and exist- 
ing VOR stations represent an initial 
investment of 5230 million. Planned 
expenditures for new Vortac and ILS 
facilities will cost an estimated 5492 
million during the next five years, lie 
said. In addition, he said, 510 million 
will be needed each year for flight in- 
spection activities required to ensure 
that air navigational aids are operating 
at prescribed standards. 

As for aircraft equipment, Blatt said, 
national standards for airborne equip- 
ment compatible with ground system or 
consistent with their accuracy— ±li 
deg. on the radials of 94% of Vortac in- 
stallation— have still not been estab- 
lished. 

The result, Blatt said, is that mainte- 
nance of non-standard ground facilities 
to accommodate users of older types of 
navigation equipment, such as auto- 
matic direction finder and low fre- 
quency radio range receivers, costs tax- 
payers millions of dollars a year. 

In the cockpit, Blatt said, the mix- 
ture of types of navigational equipment 
is a problem to the aircraft designer 
and a drain on the buyer. The value of 
a clear-cut standard system of Vortac 
and ILS would allow pilots and owners 
to make effective plans as to what 
equipment they will need and allow 
designers and manufacturers to operate 
more efficiently. 


Blatt said that users of Vortac and 
ILS equipment, which meets accuracy 
requirements consistent with route and 
approach criteria, could look forward to 
"ever improving service in years to 
come.” Such operators need nave no 
concern that their flights would be 
hampered anywhere in the navigational 
system as far as equipment was con- 
cerned. Such operators can be assured 
that Vortac and ILS equipment will be 
necessary if they should install a cock- 
pit pictorial display. 

On air-ground communications. Blatt 
said one of FAA’s principal objectives 
will be to hold the VIIF-UHF channel- 
ization requirement at 360 channels. 
This task, though difficult, would be ac- 
complished by reducing the required 
air-ground communications and critic- 
ally analyzing present criteria for assign- 
ment of channels to ground stations. 

Ideally, such criteria for a ground 
station would ensure that each assigned 
channel would carry an efficient traffic 
load. Blatt said that the agency also had 
hopes of establishing a more orderly 
frequency deployment scheme to allow 
users to better anticipate the frequencies 
used for various air traffic control and 
flight sendee functions. 

Present plans for frequency manage- 
ment will allot to civil aircraft all the 
VHF channels between 118 me. and 
136 me. with 50 kc. spacing. The 
present VHF net of towers, centers and 
flight sendee stations will be completely 
modernized to this capability within the 

Air Traffic Control Radar Beacon 
System (ATCRBS), another aspect of 
the air space utilization system, is slated 
for SI 64-million expansion and im- 
provement program during the next five 
years, Blatt said. 

FAA plans to extend additional posi- 
tive air traffic control over substantial 
portions of the U. S., Blatt said. In such 
areas, airborne transponders— to provide 
identification to ground radar control- 
lers-would become mandatory equip- 

Blatt outlined what the future holds 
for operators of equipment with or with- 
out non-standard navigational and com- 

• Operators of aircraft not having 
Vortac and ILS equipment could look 
forward to limited and decreasing serv- 
ice as non-standard ground facilities are 
decommissioned. 

• Operators without radio equipment 
may eventually be limited to airspace 
reserved for VFR operations. 

• Operators having non-standard VHF 
equipment can expect limited but use- 
ful sen-ice for the next five years. After 
that, they may be unable to get IFR 
service In some localities due to lack of 
appropriate frequencies, or because non- 
standard equipment disrupts other com- 
munications. 


Plans Outlined for Implementing 
Project Beacon Recommendations 
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Southern Probe May Shape U. S. 
Role in Airline Labor Disputes 


By Robert H. Cook 

Washington— Precise guidelines for 
the maximum use of federal powers in 
settling airline labor disputes may re- 
sult from the 20-month-old pilots' strike 
at Southern Airways, now being investi- 
gated by a special presidential labor 
authority. 

Prof. Nathan B. Feinsinger, whose 
three-member commission has received 
strong Administration support on its 
recommendations to settle the crew 
complement dispute between trunkline 
pilots and flight engineers, has formu- 
lated the Southern hearing agenda 
around several basic points which could 
have a far-reaching effect on the entire 
airline industry. 

Critical Scrutiny 

Labor and management alike arc be- 
ing subjected to a close, critical scrutiny 
designed to answer these questions: 

• Should a local sendee carrier be paid 
subsidy which might be used to offset 
the effects of a strike? 

• Should an airline continue to receive 
subsidy if it has a history of labor prob- 
lems and the unions are found not to 
be at fault? 

• Should such a record be taken into 
consideration by government agencies 
awarding new routes or contracts? 

• Docs an airline have the right to 
change existing work contracts during 
the course of a legal strike by a repre- 
sentative union? 

• Are any special labor, safety or eco- 
nomic policies involved which should 
prevent a carrier from replacing striking 
employes? If not. should the Federal 
Aviation Agency and the Civil Aero- 
nautics Board take precautions to assure 
compliance with safety and operational 
procedures by the replacements? 

• Arc carrier "payments to a struck air- 
line. under Mutual Aid Pact, justified? 

• Should airline refusal of government 
arbitration result in a curtailment of its 
subsidy, or union refusal cost it the loss 
of its rights as a bargaining agent? 

• Does the government, under existing 
authority, have sufficient powers to 
avoid the risk of continuing subsidy 
payments to a carrier ultimately found 
to have been at fault? Should the gov- 
ernment recover these payments, should 
they be suspended pending settlement 
of a complaint and should the CAB 
act independently or only when a com- 
plaint is filed? 

• Would any of these points have a 
bearing on trunk or international air- 
line labor issues? 

Considering the broad scope of the 


hearing, Feinsingcr docs not expect to 
arrive at any specific conclusions in the 
near future and emphasizes that lie 
must first obtain “all the facts from all 
the parties." After the Southern hear- 
ing. he plans to investigate Western Air 
Lines' refusal to rehire striking flight 
engineers, despite the personal pleas of 
Labor Secretary Arthur Goldberg. 

While the Southern hearings are 
being conducted before Feinsingcr. the 
CAB is investigating an Airline Pilots 
Assn, request to revoke the carrier’s 
operating authority on grounds that 
Southern's failure to rehire striking 
pilots is an indication that it intention- 
ally failed to "bargain in good faith” 
as required by labor provisions of the 
Railway Labor Act. 

The pilots’ union is also awaiting the 
outcome of a $1 -million suit filed against 
Southern in the U.S. District Court at 
Nashville. Tenn. The suit, filed in No- 
vember. 1960. makes the same com- 
plaints as those lodged with CAB and 
asks that the airline be directed to com- 
ply with the Federal Aviation Act and 
the Railway Labor Act, and conclude 
an agreement with the striking pilots. 

The primary issue in the strike is that 
ALPA contends Southern refused to 
grant the strikers their proper seniority 
positions, as a condition to rehiring. 
The union has pointed out that South- 
ern hired non-union pilots, who are 
still employed, and refused to grant 
ALPA’s seniority requests even after 
general terms of wages and working 
conditions had been agreed to by both 
the union and company. 

Southern has contended that it was 
necessary to hire the non-union pilots 
during the contract deadlock in order 
to maintain its operations. Since these 
men helped the company when it was 
in trouble, tile airline has stated that 
it has an obligation to avoid either dis- 
missing the non-union pilots or placing 
them in a lower seniority category than 

Acceptance of the Southern terms, 
ALPA contends, amounts to a "puni- 
tive action” which would affect mem- 
bers' seniority, pay and general work- 
ing benefits. 

The hearings were bitterly protested 
by Southern attorney Erie Phillips. Dur- 
ing a pre-hearing conference. Phillips 
claimed that the hearings would inter- 
fere with both the CAB case and the 
Nashville law suit. "We regard this as a 
forum to try us in the press and before 
the public," he said. 

Congressional interest in the outcome 
of the hearing was underscored in a 
telegram sent to Feinsinger from Rep. 


Frank Kowalski (D.-Conn.). He ex- 
pressed his deep concern and said. "I 
believe that the government must be 
wholly impartial in the field of labor 
disputes. To find that federal funds arc 
in essence being used to support one 
side in such disputes shows that the 
government is not being impartial." 

lie urged a careful reappraisal of the 
whole area of federal subsidization. “If 
an industry is involved in a labor dispute 
such that it incurs losses directly at- 
tributed to this dispute, under no ordi- 
nary circumstances should the govern- 
ment allow public funds to be used 
to underwrite these losses,” he said. 
"Only in the event of a national emer- 
gency should the taxpayers’ money be 
used for such purposes.” 

Kowalski is understood to be prepar- 
ing legislation which would require sub- 
sidized airlines to use all available fed- 
eral procedures to resolve labor disputes, 
as a condition to continuing their col- 
lection of subsidy. 

National Case Cited 
Henry Weiss, attorney for ALPA. 
called attention to past CAB orders 
finding that subsidy payments had been 
used to offset strike losses, and demand- 
ing their repayment. In one case, lie 
said. National Airlines was ordered to 
repav more than S400.000 collected 
during an ALPA strike in 1947. The 
strike was called because of National’s 
refusal to submit the dismissal of a pilot 
to arbitration, he said. Tile airline also 
employed non-union pilots during the 
strike period, he said. 

Breakdown of the National subsidy 
attributed to strike costs, the union 
said, was SI 45,000 for mileage not 
flown; SI 70,077 for additional salaries; 
S2 1,982 for guard service and $65,253 
for legal fees, arbitrator fees, etc. 

A significant portion of $2.2 million 
in subsidy which CAB has ordered Pan 
American World Airways to repay (AW 
Feb. 19, p. 49), was accounted for by 
disallowances for payments made in the 
Mutual Aid Pact, plus payments in- 
curred by American Overseas Airlines 
for a 1947 pilots strike. 

Wording of the Board's decision in 
the 12-vear-old case notes that while 
CAB lias never before passed on the 
validity of this type of expense for sub- 
sidy purposes, the S607.000 paid by 
Pan American to other mutual aid mem- 
bers was. "in effect insurance payments 
against possible strike losses, whether 
or not the fault of PAA management." 

Referring to the American Overseas 
Airline situation, the Board found that 
the strike losses were not a part of the 
carrier’s need "under honest, economi- 
cal, and efficient management." Labor- 
management talks in the case were ham- 
pered by the airline, which also failed 
to take appropriate measures necessary 
to settle the strike, the order stated. 
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Airline Traffic-December, 1961 
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AIRLINE OBSERVER 

► Seven major airline unions at Trans World Airlines have fonncd a Council 
of Air Transport Unions, pledging mutual support of any striking member. 
Representing an estimated 10,000 employes, the council includes the Air 
Line Pilots Assn., Air Line Dispatchers Assn., Flight Engineers International 
Assn., International Assn, of Machinists, Air Line Employes Assn., Air Line 
Navigators Council and the Air Line Stewards and Stewardesses Assn. Four 
vears ago a similar council was formed at Eastern Air Lines bv FEIA, 
ALSSA and JAM. 

► Eastern Air Lines will test a new scries of radio programs designed to 
provide air travelers with information on current weather, traffic and other 
conditions which affect airline operations. Initially, the 60-sec. programs 
will be broadcast over local radio stations in Washington, New York and 
Miami at 6, 7 and 8 a. m. and 10, 11 and 12 p. m. 

► Aeroflot has indicated that later models of the twin-jet Tu-124 medium- 
range transport may cany as many as 70 passengers. Reference may be to 
the recently-announced Tu-124A. which is slated to go in service next year 
(AW Feb. 19, p. 52). None of the cabin configurations of the Tu-124 
hitherto revealed has a 70-seat capacity. 

► Maryland interests are making renewed attempts to prevent a heavy aircraft 
traffic diversion from Baltimore's Friendship Airport to Washington's new 
Dulles International Airport, now under construction at Chantilly. Va. 
Latest move is being made by Rep. Daniel B. Brewster (D.-Md.) who will 
introduce legislation that would relieve the Federal Aviation Agency of the 
responsibility of operating Washington National and Dulles airports. 
Brewster charges that traffic at Washington National has been operating at 
absolute peak and under conditions which FAA would not tolerate elsewhere. 

► FAA will require new or materially altered aircraft introduced into service 
by supplemental air carriers to fly 100 hr. in proving tests. In the past, 
supplcmentals have been exempted from this requirement enforced upon 
scheduled carriers on grounds that most aircraft brought into use by supplc- 
mcntals had already been operated by scheduled airlines. FAA is revising 
the rale because certain supplemental carriers recently have put into service 
newly certificated or substantially modified used aircraft. 

► American Airlines experience with electronic data processing has brought 
out these facts, according to William J. Hogan, the airline’s executive vice 
president-finance: application development time will be longer than indicated 
by first estimates— perhaps by second and third estimates; clerical savings 
rarely come up to expectation; and unrealistic demands upon the equipment 
by operators, if not stopped quickly, can result in substantially increased 
development and machine costs. 

► Russia and the Republic of Guinea have signed an agreement providing 
for the establishment of air service between the two countries. A pact 
between Aeroflot and Air Guinea calling for reciprocal services was signed 
at the same time. 

► Justice Department has told the Civil Aeronautics Board that the proposed 
International Air Transport Assn. North Atlantic group fares (AW Feb 12, 
p. 38) raise "such substantial questions affecting the public interest” that 
there is a need for full evidentiary hearings before approving the lower 
rates. Justice said that since group fares are not “across-the-board,” the 
possibility exists that such fares are discriminatory. 

► IATA will strengthen policing of rules governing accredited travel and 
cargo agents. New procedure will enable IATA to cancel accreditation of 
an agent found guilty of infractions within 60 days after a complaint has 
been lodged. Previously, it has taken as long as six months to process 
even minor complaints. Effective June 1, an agency compliance com- 
mittee will be empowered to cancel an agent’s authority if it is found that 
the agent has made an improper rebate, improperlv split commissions 
with other persons or made misrepresentations in applications for reduced 
rate transportation. 


SHORTLINES 


► American Airlines reports it flew 
533.1 million passenger miles in Janu- 
ary— a 7% increase over January, 1961. 
Air cargo flown during January totaled 
1 1 million tons miles— a 26% increase 
over the same month last year. 

► British Overseas Airways Corp. will 
supplement its Comet 4 jet services in 
Asia with Rolls-Royce powered Boeing 
707 aircraft late this month. Boeing 
707s will leave London twice weekly for 
Hong Kong via Beirut, Teheran, New 
Delhi and Bangkok. 

► Delta Air Lines reported a net income 
of 5410,000 for Januarv, compared with 
5351.000 for January, 1961. Operating 
revenues for the same two months, re- 
spectively, were 514.3 million and S12.S 
million. 

► Flying Tiger Line reports CL-44 tur- 
boprop airfreighters are airlifting an av- 
erage 30 tons of cargo between Travis 
AFB. Calif, and Tachikawa, Japan in 
1 8 to 19 hr. Flying Tiger said, by con- 
trast, its 1049lf Constellations are cu- 
rving 20 tons with a flying time of 25 
to 26 hr. on the same route. 

► International Air Transport Assn, 
reports passenger traffic over the North 
Atlantic has doubled during the last five 
years. Passengers totaled 2.1 million in 
1961, compared with 1 million in 1957. 
During the same period, air cargo ship- 
ments have tripled. 

► North Central Airlines grossed more 
than 51.2 million in cargo revenue— in- 
cluding freight, express and mail— dur- 
ing 1961, the company reports. North 
Central claims it is the first local service 
carrier to top 51 million in annual cargo 


► South Pacific Air Lines will begin 
scheduled service to Samoa on Mar. 14. 
Samoa will be served on the return leg 
of SPAL’s IIonolulu-Tahiti route on a 
bi-weekly basis. First-class fare from 
Honolulu to Samoa via Tahiti will be 
S469 and economy class will be 5332. 
SPAL will continue to operate its 
Honolulu-Tahiti service on a weekly 
basis. 

► Trans-Texas Airways' “round dollar” 
fare plan (AW Feb. 5, p. 47) went into 
effect late last month with Civil Aero- 
nautics Board approval. The plan al- 
lows the airline to round off its new 
fares, which reflect the recent 3% in- 
crease, to the nearest lower dollar. Un- 
der the |)lan a 533.58 fare would bc- 


AVIATION WEEK 


SPACE TECHNOLOGY, 


LOH/HUGHES-just what the commander ordered 



The Army’s Light Observation Helicopter will bring the latest state of the art to front-line 
reality. Men who must depend on the LOH will value the advancements the Hughes HO-6 
provides — reliability throughout the mission spectrum from combat recon to logistic support. 
Greater performance and larger useful load capacity at a lower over-all cost. ■ The HO-6 rests 
on sound concepts which take full advantage of Hughes modem techniques. These have been 
developed during the long partnership in progress between the U. S. Army and the Hughes 
Tool Company. ■ When deliveries are made, the Hughes HO-6 will prove itself — the optimum 
result of experience, imagination and outstanding production capability. 

HUGHES TOOL COMPANY— Aircraft Division, Culver City, California 
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Lunar Altitude Measuring System Devised 


By Philip J. Klass 

Utica, N. Y.— Simple, lightweight 
system to enable a lunar vehicle to ac- 
curately measure its height above the 
moon's surface at altitudes out to 200 
mi. or more for precision lunar orbits 
and landing trajectories, has been de- 
vised here bv General Electric's Light 
Military Electronics Dept. (LMED). 

Company studies indicate that the 
technique, dubbed "Mark Twain,” of- 
fers important advantages over conven- 
tional radio/radar altimeters in ac- 
curacy, operating range, size, weight 
and power consumption. These studies 
suggest that the system can measure 
selenographic (lunar) altitude with an 
error of onlv several feet at altitudes 
of 200 mi. 

General Electric recently presented 
the concept to the National Aeronau- 
tics and Space Administration in an ef- 
fort to obtain government support for 
continued studies. Work to date has 
been company funded. 

Basic Principle 

The basic principle used in Mark 
Twain is an adaptation of one employed 
in the radio guidance system developed 
by GE for the early Atlas ballistic mis- 
siles. 

In the Atlas radio command guidance 
system, a signal is transmitted from the 
ground to a transponder in the missile. 
Because of the missile’s velocity with 
respect to the terrestrial transmitter, 
the frequency of the signal as received 


by the missile differs from the transmit- 
ted signal frequency by the amount of 
the Doppler shift. 

The missile transponder then doubles 
the received signal (or shifts it by some 
other multiple) and transmits back to 
the ground. Upon its arrival there, 
the missile-transmitted frequency has 
undergone an equivalent Doppler shift. 

By comparing the received signal 
frequency with tire original transmitted 
frequency, and making allowance for 
the transponder multiplication, the 
ground station can compute the Dop- 
pler shift and from this determine the 
missile’s velocity. 

By integrating the rate of change of 
missile velocity from time of launch, 
the ground station computer also can 
determine the total distance traveled 
by the missile, or its altitude. 

In the Mark Twain system which 
GE proposes, a simplified miniature 
version of the Atlas ground equipment 
would be installed in the lunar vehicle. 
The counterpart of the transponder car- 
ried in the Atlas missile would, in this 
new application, be carried initially 
aboard the space vehicle and later would 
be ejected in the vicinity of the moon. 

Depending upon the vehicle’s in- 
tended mission, the tiny transponder 
beacon can be ejected so as to follow 
a ballistic trajectory and impact on the 
moon's surface, or to follow the vehicle’s 
original orbit/trajectory' to serve as a 
reference marker for vehicle guidance. 

In cither case, the vehicle-borne 
equipment integrates the rate-of-change 


of Doppler shift to determine change 
of altitude between vehicle and • the 
beacon. 

If the beacon is ejected so as to im- 
pact on the moon, the vehicle will 
determine change of altitude until the 
instant of impact, when the beacon 
would be destroyed, giving the crew 
an indication of its altitude above the 
moon’s surface. If the beacon is ejected 
so as to remain in the vehicle’s present 
orbit, the vehicle can take up a new 
orbit or initiate a landing maneuver, 
using the orbiting beacon as an altitude 
reference. 

A vehicle making a lunar landing 
could plant a beacon on the lunar sur- 
face and use it to determine vehicle 
altitude during the retum-to-earth phase 
of the mission. 

The GE studies assume that the 
lunar vehicle will be equipped with a 
small digital computer for mid-course 
guidance which also can be used to per- 
form the required geometric-trigono- 
metric relationships from data supplied 
by the ejected beacon. 

Weight of Device 

On this basis, GE’s William Muntz 
estimates that the vehicle-borne trans- 
mitter-receiver and indicator will weigh 
only 4 lb., not including power supply. 
Weight of the beacon to be ejected 
from the vehicle is estimated at be- 
tween 3 lb. and 4 lb., depending upon 
whether it is intended to impact on 
the moon's surface and needs only short- 
lived batter)' supply, or whether it must 



AVIATION WEEK and SPACE TECHNOLOGY, March 5, 1962 



function for an extended period in 
orbit. 

Using phase-lock techniques, and as- 
suming a 10 db. noise figure both for 
the vehicle-borne and ejected beacon 
receivers, Muntz says that 100 milli- 
watts of transmitter power should pro- 
vide operating ranges up to approxi- 
mately 200 mi. with a 6 db. signal-to- 
noise ratio. 

Prior to beacon ejection, its voltage- 
controlled oscillator would be phase- 
locked to a crystal controlled oscillator 
in the vehicle's receiver. The vehicle 
might, for example, transmit a continu- 
ous wave signal at a frequency of 1,125 
me. Upon receipt of this by the beacon, 
it would be heterodyned down to 125 
me. (plus Doppler shift) and used to 
control the beacon’s oscillator whose 
output would be multiplied by a factor 
of eight and transmitted back to the 
vehicle at roughly 1,000 me. 
Omnidirectional Radiation 

The ejectable beacon could be potted 
in a spherical form with a diameter es- 
timated at approximately 5J in. It 
would be metallic coated to provide a 
ground plane for two stub antennas 
which would provide nearly omnidirec- 
tional radiation. The number of such 
beacons carried by a lunar vehicle would 
depend upon its intended mission. 

Both the beacon and the vehicle- 
borne companion equipment would be 
fully transistorized. Muntz estimates 
the power consumption of the beacon 
at around 20 watts, with a figure of 


about 25 watts for the vehicle equip- 

Muntz claims the Mark Twain ap- 
proach to determining selenographic 
altitude has a marked advantage over 
conventional radio/radar altimeters on 
such important factors as range, ac- 
curacy. size, weight and power con- 
sumption. 

Altimeters Compared 

For example, one existing radar al- 
timeter built for airborne use weighs 
35.5 lb., requires 270 watts of power, 
is designed for maximum altitude of 
only 12 mi. and has a quoted ac- 
curacy of 25 ft, plus 0.025% of altitude. 
Compared with the airborne radar altim- 
eter volume of 1,300 cu. in., Muntz 


estimates the vehicle-borne portion of 
Mark Twain can be built in a volume 
of 50 cu. in. 

Potentially. Mark Twain should be 
more reliable. Muntz says, because it 
is considerably less complex than a con- 
ventional radio/radar altimeter. Because 
of its small size and volume, duplicate 
equipment could be carried to afford 
back-up protection. 

In the recent presentation to NASA, 
representatives of GE's Light Militaiv 
Electronics Department indicated that 
the company could conduct the de- 
tailed study of the use of such a system 
for lunar orbit transfer, landing and 
takeoff, and make a preliminary design 
of the required hardware in six’ to nine 
months. 


Estimated Shipments of Electronic Components 


„ y 


= 1 1' j 

§ If 


AVIATION WEEK and SPACE TECHNOLOGY, 


5, 1962 





SIMPLIFIES THE CIRCUITRY HEEDED TO COHTROL DELAY 






:y phase control, pulse time modulation, and phase or frequency modu- 
ovoilable for either carrier or pulse type applications, and can be 
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Mobile Traffic Control System Studied 


By |amcs D. Hendricks 

Hansconi Field, Mass.— Prime con- 
tractor will be selected this spring for 
USAF's 482L Emergency Mission Sup- 
port System— a compact, air-transport- 
able collection of air traffic control 
equipment designed to assist in airlift 
and limited war operations at landing 
Strips in remote areas of the world. 

Air Force Systems Command's Elec- 
tronic Systems Division here currently 
is paring original industry proposals to 
a group of finalists (AW Jan. 15, p. 
23). These companies will be invited 
to offer bids toward a contract award in 
late April or early May. 

No dollar estimate is available on the 
contract, but Lt. Col. Victor K. Sv- 
phers, acting director of ESD's 482L 
System Program Office, said it will call 
for production of three complete svs- 

site near the prime contractor's facility. 
If tests are successful, Air Force plans 
to order 19 system packages. 

The 482L system is scheduled to be- 
come operational next year, and eventu- 
ally USAF will locate 482L equipment 
at bases around the world. This dis- 
persal would enable Air Force to deploy 
a 4S2L system into a remote trouble 
spot quickly, probably within a matter 
of hours. 

System Concept 

System concept specifies six main 
vans containing radar and communica- 
tions gear to be airlifted aboard two 
C-130A transport aircraft. Load di- 
mension limits of the C-130A restrict 
each van to maximum height and width 
of 7 ft. and a length of no more than 
15 ft. 

Support equipment and personnel 
probably would be carried in other air- 
craft. The vans would be unloaded 
from the C-130As onto prime mover 
truck beds and positioned near the 
landing strip. 

Other system requirements include: 

• Operation under extreme climatic 

• Self-sustained operation for at least 
30 days. 

• Minimum maintenance, since remote 
airstrips could make frequent shipments 
of spares and maintenance personnel 
prohibitive. 

• Operational minimmns of 1 00-ft. 
ceiling and J-mi. visibility, although 
setting of limits will be left to the dis- 
cretion of the local commander. 

• Capability for handling various air- 
craft types, from supersonic jets to sub- 
sonic piston-engine or VTOL vehicles. 

• Landing rate of one plane every 2i 
min. System development officers point 


out, however, that a one per minute 
rate is possible over short periods with 
aircraft of similar approach and landing 
speed characteristics. 

• Simultaneous control capability for as 
many as 20-24 aircraft. 

Additionally, ESD has specified that 
individual 482L components must be 
capable of independent operation if 
necessary. For example, should an air- 
field in the United States or overseas 
lose its traffic control facilities, in part 
or whole, 4S2L gear could be deployed 
to the field to provide emergency sup- 
port until regular facilities are restored. 

To meet this requirement, ESD has 
maintained close liaison with Federal 
Aviation Agency to assure that 482L 
will be compatible with air traffic con- 
trol techniques and equipment under 
development by FAA for civil air oper- 

Program Background 

The 482L program is an outgrowth 
of two earlier efforts of a few years ago. 
Projects Two Wheels and Four Wheels. 
Those programs had the same general 
objectives, but consisted of a rough 
arrangement of equipment then avail- 
able. Field tests conducted by Con- 
vair in 1959 showed that the earlier 
systems were unwieldy and offered a 
poor landing rate. 

Last September, Air Force issued an 
operations requirement for a mobile, 
compact and advanced emergency air 
traffic control system and created the 
482L SPO. 


A preliminary ESD estimate calls for 
approximately 22 personnel to operate 
a 482L system at full capacity. 

Edward Segal, deputy SPO director, 
stressed that USAF wants a system 
that can be manned by “average tech- 
nical personnel. We don’t want to have 
to cam' a lot of tech reps along on an 
operation." 

Segal said companies that submitted 
proposals have been told “we want no 
more and no less than our specifications 
indicate. We can't accept anything less, 
and anything more might be too heavy 
or too expensive to be practical." 
System Components 

No breakthrough in equipment de- 
velopment is believed to be necessary 
for the 482L system. Designated the 
AN/TSQ-47, tlie system is to include 
six basic components: 

• Search radar van (AN/TPS-35), con- 
taining an L-band radar with nomi- 
nal scan of 80 mi. at 45,000 ft., a 
radar transmitter-receiver, search display 
set for maintenance and independent 
use, and one UHF radio channel. The 
van would be 12 ft. long with one 
operator. 

• Communications van (AN/TSC-23), 
primarily for use by the base or theater 
commander, would have long-range 
point-to-point communications gear to 
link the site with USAF’s world-wide 
480L Air Communications System, now 
under development. Equipment would 
include five teletype machines and vari- 
ous long-range antennas for receipt and 
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This 60-page reference 
book describes the theory, 
application and testing 
of gyros, platforms and 
accelerometers. It also 
discusses, with some 
reservation to protect our 
proprietary interest, several 
sophisticated concepts 
now being developed at 
Kearfott. It includes, 
for your convenience and 
ours, a tabulation of the 
equipment we produce in 
these various product areas. 
A copy of this book is 
available to you free of 
charge. Just drop us a note, 
requesting your copy. 





loertial Reference Plat- 
form. Designed for ballis- 

gimbal configuration of 
the SD510 Platform has 
undergone rigorous flight 
and sled tests, thoroughly 
proving its accuracy and 
rugged ness. Three Kear- 
fott inertial navigation 
gyros (KING) form tne 
core of a velocity servo- 
mechanism which pro- 
vides dynamic isolation of 
the inertial reference from 
external inputs. Three 
inertial-quality acceler- 
ometers are mounted on 
the isolated inner cluster. 
The resulting platform is 
a hermetically sealed 
cylinder 10 inches in di- 
ameter by 14 inches in 



King Floated Rate Inte- 
grating Gyros. Designed 
primarily for missile sys- 
tem applications, the gyro 
makes possible the supe- 
rior performance of the 
SD510 platform. Distin- 
guished by outstanding 
mass stability, eliminat- 
ing the need for daily trim- 
ming, and an extremely low 
drift rate of 0.003°/ hr., 
this gyro has all capa- 
bility of being torqued at 
rates up to 22,000°/hr. 
An optimum combination 
of characteristics permits 
tight gimbal control. A 
low impedance pick-off 
and DC torquer virtually 
eliminate noise problems. 



Inertial Single Axis Acceler- 
ometer. This single axis, 
fluid damped acceler- 
ometer is a DC torquer- 
restrained device pos- 
sessing a useful dynam- 
ic measuring range of 
greater than twenty g's. 
The sensitive element 
consists of a symmetri- 
cally-located differential 
transformer pick-off and a 
pair of force coils mount- 
ed in common on the in- 
strument measuring axis. 
The high degree of sym- 
metry of both force coils 
and picK-off coils min- 
imize the resultant errors 
which might otherwise 
occur during vibratory 
inputs. Transistorized 
amplifiers, such as the 
Kearfott type S3503-03A, 
are available. 

Typical characteristics in- 
clude: Range of measure- 
ment ... 20 g when using 
S-3503 amplifier . . . Bias 
and Zero Stability . . . 
0.00002 g day to day . . . 
Threshold . . . 2 x 10~ 7 g 
. . . Natural Frequency . . . 
220 cps. 



Vertical Sensing Element. 
A frictionless, wire-sus- 
pended pendulum acts as 
the moving portion of two 
orthogonally mounted dif- 
ferential transformers to 
provide phase-sensitive 
ac output signals propor- 
tional to the tile angle. 
A typical application is 
initial alignment of a gyro 
platform. The unit has ex- 
ceptional repeatability to 
vertical, high sensitivity, 
and low null voltage. 

Design features include a 
balanced signal generator 
for minimum null shift 
with temperature or ex- 
citation -and for fluid 
filling for damping and 
resistance from shock or 
vibration. 

Typical characteristics in- 
clude: Linearity . . . 5% of 
3 arc minute-Threshold 
... 0.5 arc seconds max., 
Npll Repeatibility (long 
term) . . . Within 2 arc 
seconds. 


KEARFOTT DIVISION | GENERAL PRECISION INC., LITTLE FALLS, NEW JERSEY 
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This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion yon need. Custom-designed pumps are also available. 

All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1 .5 gpm @ 
1500 psig — measures only 1 1 A" X 1 Vs" x 2%", weighs 9 oz. 


WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
How from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 lbs. 

UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 




EASTERN 

INDUSTRIES 

INCORPORATED 


Other Eastern products! 

• hydraulic motors 

• servovalves, amplifiers, 
actuators and systems 

• pressurization/dehydration 

• quick-disconnect couplings 

• electronic tube cooling units 



B-52 Electronic Countermeasures System Simulator Shown 

B-52 electronic countermeasures simulator for training ECM officers is able to simulate wide variety of enemy radar signals which air- 
borne ECM operator must be able to jam or spoof. Simulator uses punched card system to select simulated enemy radar antenna char- 
acteristics and other parameters of the radar, such as location, pulse, repetition frequency, pulse width and reaction to B-52 jamming. 
During simulated training flight, signal activity occurs automatically. Equipment provides a printed record of student performance. The 
new simulator was built by Rcflcctone Electronics, Inc., subsidiary of Universal Match Corp.. under SI 1.8 million Aeronautical Systems 
Division contract. Close-up of student's position, which closely resembles B-52 ECM station, is shown at right. 


transmission of weather information, 
operations plans and support data. The 
van would be 13 ft. long and possibly 
manned by five operators. 

• Tower van (AN/TSW-6), 12 ft. 
long, would have full traffic tower 
capability with two controllers and a 
data handling operator. The van would 
include 10 air-ground-air channels (5 
UHF, 4 VHF and 1 HF), a Serv o Corp. 
of America GBD-11 Doppler direction- 
finding antenna mounted near the van, 
and light guns for signaling approach- 
ing aircraft. Construction concept 
shows a metal catwalk around the sides 
of the van up to four feet off the 
ground. During airlift, the catwalk 
would be folded upward to protect the 
tower windows. 

• TACAN van (AN/TRN-17), 9 ft. 
long, containing a dual beacon trans- 
ponder, dual monitors and automatic 
switchover capability for unattended 
operation. International Telephone & 
Telegraph Corp. already is building 
equipment of this type. 

• RAPCON van (AN/TSW-5), 1 3 ft. 
long, manned by nine personnel. Equip- 
ment is to consist of two final approach 
display radars, three surveillance displays 
and one large horizontal display radar. 
A 6-ft. long annex van will contain H 
air-ground-air channels (7 UHF. 6 
VHF and 1 HF) and a microwave link 
to receive data from radar vans. 

• Final approach van (AN/TPN-14), 
12 ft. long, to contain a radar transmit- 
ter-receiver, a final approach display for 
emergency operation, two air-ground- 


air channels (UHF-VHF), and a micro- 
wave channel linking it with the 
RAPCON van. Cable communications 
can be used instead of the microwave 
gear if the final approach and RAPCON 
vans arc not widely separated. 

The entire 482L system will be 
powered by gas turbine engines weigh- 
ing 400 lb. each, and capable of opera- 
tion for 23 of 24 hr. 

The turbines were chosen, Segal said. 


because they are easy to maintain and 
"will burn just about anything you can 
find." 

Each van will carry an extra turbine 
as a backup. 

Thirty days' worth of spares will be 
stored internally in the vans. Another 
60 days’ supply may also be carried with 
each 4S2L system package. Four main- 
tenance men will be on duty at each 


Distributed aperture antenna system, consisting of four 30-ft. diameter parabolic reflectors, 
is designed to give performance equivalent to a single 60-ft. dish. Developed by Ohio State 
University's Antenna Laboratory, under Rome Air Development Center sponsorship, the 
array will be used in passive communication satellite tests with Echo II, 135-ft. sphere to 
be launched this spring. The distributed aperture antenna is expected to be less costly and 
permit operation over a wider frequence range. Initial tests will be conducted at 2,000 
me., where array is expected to provide 49 db. gain, but operation later will be extended 
into the 10-20 gmc. range. Each antenna is powered by a 10 kw. transmitter. Servo sys- 
tems to keep four dishes synchronized were built by Antiab. Inc., Worthington. Ohio. 



Antenna System to Work with Echo II 
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Throughout the world— 


FROM LUCAS CARE STEMS LUCAS ACHIEVEMENT 


In the finest aircraft, throughout the world, Lucas fuel pumps give outstanding performance. Over 100,000 of these fuel pumps are in 
operation In today's civil and military aircraft. The civil pumps have completed a total of 19,500,000 hours' operation. In many instances 
Lucas pumps on the North American continent are giving over 3000 hours' service between overhauls. Proof, that from the tremendous 
care Lucas lakes in the manufacture of these pumps, stems the achievement of world-wide confidence. 


Lucas Gas Turbine Equipment Limited, Birmingham, England. 
Lucas-Rotax Limited, Toronto, Montreal, and Vancouver, Canada, 
Los Angeles and New York, U.S.A. 
Lucas-Rotax (Australia) Pty. Limited, Melbourne and Sydney, Australia. 


rot™ 


USAF Orders Four 
Vocoder Prototypes 

Dallas, Tex.— Contract totaling S370,- 
000 for design, development and manu- 

systems utilizing coded digital trans- 
mission technique has been awarded 
Texas Instruments' Apparatus Division 
by Electronic Systems Division, Air 
Force Systems Command. 

The four prototype equipments will 
be field-tested by Air Force to deter- 
mine performance goals and specifica- 
tions ror digital Vocoder systems for 
operational use. 

Aimed at providing a high degree of 
speech compression and communica- 
tions security, the Texas Instruments 
Vocoder system will have three modes 
of operation— 1,200, 1,400 or 9,600 bits 
per second— to offer different degrees 
of bandwidth compression and quality 
and enhance compatibility with various 
available channel bit rates and opera- 
tional requirements. The digital output 
of the system may be used as an input 
source to automatic speech pattern 
recognition being developed by Air 
Force Cambridge Research Laborato- 
ries' Communications Sciences Labora- 
tory. A fully automatic means of lock- 
ing two or more duplex terminals into 
synchronization will be incorporated. 

Speech intelligibility, voice quality 
and talker recognition of the system 
will vary as a function of the data rate. 
Use of "a voice-excited or hybrid tech- 
nique will provide a quality of the 
9,600-bit mode that is as good or better 
than toll telephone quality, firm says. 

+ FILTER CENTER + 
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► Integrated Circuits for Growth Min- 
uteman— Extensive reliability improve- 
ment program to determine and im- 
prove the reliability of integrated 
circuits which would be used in the 
inertial guidance computers of growth 
versions of the Minutcman ICBM may 
be initiated soon by Autonctics. asso- 
ciate prime contractor for the ballistic 
missile's guidance and control systems. 
The program would be fashioned after 
a multi-million dollar Air Force/ Auto- 
netics effort which significantly boosted 
the mean-time-to-failurc of individual, 
discrete avionic components now going 
into Minuteman (AW Dec. 12, 1960, 
p. 99; Oct. 19, 1959, p. 69). The like- 
lihood that Autonetics will make this 
move is a reflection of growing Air 
Force confidence in these solid-state 
devices, their ultimate high reliability 
and low cost. Autonctics is preparing 
to send out bid packages to integrated 
circuit manufacturers to acquaint itself 
with their capabilities while its engi- 


neers are touring integrated circuit man- 
ufacturing facilities. More than one 
supplier currently active in the business 
probably would be selected if the pro- 
gram gets final Air Force approval. 
Likely prospective contenders ror par- 
ticipation include Texas Instruments, 
Fairchild Semiconductor. General Elec- 
tric, Motorola, Wcstinghouse and Pa- 
cific Semiconductors. 

► Slashing Navigation Equipment 
Weight— Navy hopes to cut the weight 
of airborne Loran C receivers by an ap- 
preciable amount in a forthcoming pro- 
gram aimed at developing an experi- 
mental 30 lb. Loran C receiver. Weight 
reduction will have to be achieved 
through the use of one of the new 
techniques of microelectronics. Propos- 
als for the Bureau of Weapons program 
are due on Mar. 9. 

► Channeling Lightning Strokes— Air 
Force Cambridge Research Laboratories 
plans to attempt to draw lightning 
strokes to the ground in an effort to 
learn about lightning characteristics— 
radio frequencies generated, currents 
and energy of the stroke, possibility of 
coupling energy to the ionized channel 
created in the tests. The study calls for 
firing into thunderheads a rocket to 
which will be attached fine steel wire of 
high tensile strength. 1 lie discharge 
may follow the wire to the ground, va- 
porizing it and thereby cutting an ion- 
ized channel down which subsequent 
strokes could be channeled. The ion- 
ized channel could possiblv serve as 
an antenna for VLF transmissions. 

► Lockheed Prepares TRIPOD Team— 
Lockheed Missiles &• Space Co. is as- 
sembling an industry team, including 
potential avionics guidance/control 
contractor, in anticipation of a possible 
industry' competition for a new launch 
vehicle to put operational Transit navi- 

Prcscnt plans call for use of Scout 
launch vehicles, but Aerospace Corp. is 
reviewing a number of possible alter- 
nates, among them the Lockheed TRI- 
POD (Transit Injector Polaris Derived), 
a four stage vehicle based on the solid- 
propellant Polaris missile (AW Jan. 29, 
p. 23). Lockheed asked several avionics 
companies to submit proposals earlier 
this month for a small, lightweight in- 
ertial platform for TRIPOD. As vet, 
however, funds have not been allocated 
for an alternate Transit launch vehicle. 

► Redundant Adaptive Autopilot— A re- 
dundant adaptive automatic flight con- 
trol system, designed for advanced aero- 
space vehicles, such as Aerospace Plane, 
supersonic transport, TFX and VAX, 
has been developed by Sperry Phoenix 
Co. Working models of the system 
have displayed mean-time-beforc-fail- 


ures in excess of 3,000 hr. The dual axis 
adaptive control system is lighter, occu- 
pies less volume than present-day single 
axis systems, an achievement made pos- 
sible by the use of potted “cordwood" 
component modules. 

► CAL Studies Perceptron Uses-Cor- 
nell Aeronautical Laboratory, which is 
emphasizing Perceptron applications in 
its ONR-sponsored studies, is using a 
digital computer to simulate Perceptron 
operation to determine changes in orig- 
inal Mark 1 concepts which will en- 
hance machine's ability in character and 
target recognition. For example, CAL 
is investigating Perceptrons whose as- 
sociation-units have a trigger threshold 
value other than zero, used in the 
Mark 1, CAL's William Holmes re- 
ported at the ONR conference. Another 
objective is to determine optimum con- 
figurations for wiring sensor units to 
association units when the nature of 
the learning task is known in advance. 
The Mark 1 employed random wiring 
between sensor units and association 
units, which increases machine’s flexi- 
bility, but may slow down its learning 
process for certain types of tasks. 

► Beryllium Bonded by New Technique 
—Beryllium can be bonded to itself 
by a gas-pressure bonding process when 
exposed to a temperature of about 
1.600F and a pressure of 10,000 psi. for 
two to four hours, according to studies 
conducted by Battellc Memorial Insti- 
tute under Atomic Energy Commission 
sponsorship. Details on the process are 
available in report entitled “Preliminary 
Studies of Bonding of Beryllium-Clad 
Uranium-dioxide Fuel Elements,” iden- 
tified BMI-1545, priced at 50 cents, 
from Office of Technical Services, Com- 
merce Dept., Washington 25, D.C. 

► Vortac Channel Increase Studied- 
Federal Aviation Agency has awarded 
contract to ITT Federal Laboratories to 
investigate techniques for increasing 
present number of Vortac channels. 
One technique would use different pulse 
code spacing to double number of dis- 
tancc-measuring-equipment channels. 

► Silicon Grown In Thin Sheets— Wcst- 
inghouse Electric scientists have devel- 
oped techniques for growing silicon 
crystals in sheets as wide as 1 in., in 
thicknesses of 0.0005 to 0.035 in. and 
more than 3 ft. long. The thin sheets, 
with smooth parallel surfaces, arc re- 
ported to be free of crystalline defects 
and directly useable for semiconductor 
devices. T(ie new technique is an out- 
growth of earlier Wcstinghouse tech- 
nique for producing thin ribbons of 
silicon, known as dendritic growth. The 
new process uses a seed crystal that gen- 
erates two parallel dendrites, which fill 
in to form the sheet. 
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KAMAN'S H-43B turbine-powered helicopter 


local base units of the USAF Air Rescue Service. Relatively high 


Aviation Week Pilot Report: 


Kaman’s H-43B Helicopter Demonstrates 



By Larrv Booda 

Bloomfield, Conn.— Kaman H-43B 
Husfcie turbine-powered helicopter is 
a highly specialized vehicle whose vir- 
tues of relatively high lifting power, 
ease of control and a wide range of 
maneuverability overcome minor prob- 
lems such as low-frequency vibration. 
It is the most versatile rescue aircraft in 
the U.S. Air Force inventory. 

In appearance the H-43B resembles 
earlier Kaman piston-powered models 
by having the syncropter, or "egg- 
beater" type of rotor system which 
features two intermeshing two-bladed 

To the ease of control that dis- 
tinguishes the syncropter from tail 
rotor helicopters is added the further 
refinement of automatic revolutions- 
per-minnte regulation that distinguishes 
the turboshaft installation. The result 
is a helicopter that is almost as easy 
to fly as a conventional lightplane. 

In the tight situations often pre- 
sented in crash-rescue work, Air Force 
pilots rate this case of pilotage as the 
one feature that often spells the differ- 
ence between success and failure. 
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USAF Rescue Missions 


Wide Versatility 


The Aviation Week pilot evaluation 
of this aircraft which has become the 
mainstay of the 70 local base units 
of the USAF Air Rescue Service was 
conducted at the Kaman plant here, a 
short distance north of Hartford. 
Adding to the distinctive rotor ap- 

E a ranee of the H-43B is the oblong 
selagc, flat on the bottom and sides, 
with clamshell doors in the rear and 
clear plastic bubble in front. Twin 
booms extending from the upper part 
of the fuselage support four vertical 
stabilizers. A movable horizontal sta- 
bilizer connects the vertical stabilizers 
and the booms. Each of the inboard 
stabilizers has a movable rudder at- 
tached to the aft edge. 

The exhaust pipe of the single tur- 
bine engine extends from the upper 
part of the fuselage between the booms 
and over the horizontal stabilizer. Top- 
ping the aircraft arc the twin pylons 
mounting the rotor blades and the en- 
gine mounted between. Four wheels 
arc mounted on struts outboard of the 
fuselage near each comer. The front 
wheels are swiveling and the rear wheels 
are fixed and have brakes. 

The H-43B is honest in its responses 
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AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: PCM telemetry for “ Nimbus ” 


Accurate long-range weather forecasts will be man's best de- 
fense against the caprice of the elements- The Nimbus meteor- 
ological satellite system— being developed by the Goddard 
Space Flight Center of the National Aeronautics and Space 
Administration— will improve such forecasts. 

Radiation Incorporated was selected by NASA to design 
and build PCM telemetry for Nimbus. The requirements posed 
a challenge of system long life and high reliability that have led 
to ma|or advances in the state-of-the-art. For Nimbus a new 
concept of power switching was developed that will result in a 
power saving of 30:1 over present methods. Other Radiation- 
built ground systems will process Nimbus data. 

Nimbus, Telslor and OAO (Orbiting Astronomical Observa- 


tory) satellite PCM systems ore but three of the many exciting 
projects in which we ore presently engaged. If you're the kind 
of engineer who is stimulated, not stymied, by the myriad chal- 
lenges of space electronics, you'll find kindred spirits at Radi- 
ation Incorporated. If such an environment appeals to you, 
send your resume or write for information to Personnel Di- 
rector.Dept. AW-32,Rodiation Incorporated, Melbourne, Florida 
—an equal opportunity employer. 
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to control movements. In making land- 
ings without power it is not necessary 
to flare or pull up the nose as radically 
as with other designs. This Aviation 
Week pilot flared excessively and 
crinkled the lower edges of the vertical 
stabilizers during an autorotation land- 
ing as the tail surfaces got too low to 
the ground. 

It wasn’t until after a cup of coffee 
in the hangar that it was realized that 
nobody was indoctrinated in the Huskie 
until such a mishap had occurred. In 
30 min. the light plastic frangible bot- 
tom stabilizer edges had been replaced. 
Rescue Requirements 

In writing the specifications for a 
rescue helicopter, the Air Force de- 
manded an aircraft capable of rapid 
starting and scramble to the site of a 
crash or other emergency, the ability 
to pick up survivors, fire control and 
suppression, crash entry and survivor 
removal and advanced first aid. 

That it can fulfill this mission is at- 
tested to by the fact that there arc now 
more than 100 instances of rapid rescue 
action in the case of crashes in addition 
to many other types of rescues. 

The pilot’s scat is located at the right 
side of the forward cabin compartment. 
All controls arc arranged within easy 
reach of the pilot and the instruments 
are located on a center panel in the 
middle of the compartment forward. 
A console running art from this panel 
contains electrical and radio snatches, 
which will be described later. 

A copilot’s seat can be installed at 
the left of the pilot's seat. For the 
basic crash rescue mission the con- 
figuration consists of an attendant’s 
scat and two litters in the rear com- 
partment. With the litters removed, 
up to six seats can be installed in the 
rear compartment. A hoist is provided 
for rescue work and an external cargo 


hook can carry fire-fighting packages. 

Gross weight of the H-43B for a 
typical rescue mission is 7,050 lb., 
which includes the pilot and crew mem- 
bers. 

Key to the ease of control of the 
power to the rotor system is the design 
of the Lycoming T53-L-1B turboshaft 
engine and its engine fuel control sys- 
tem. The engine is made up of a gas- 
produccr turbine which drives an axial 
flow compressor. Compressed air flows 
into combustion chambers. The hot 
gases produced first turn the gas pro- 
ducer turbine and then the power tur- 
bine whose shaft is coaxially mounted 
through the gas producer compressor 
to a reduction gear in the front of the 
engine. Power for the rotors is taken 
from there. Fuel for the engine is JP-4. 

Some air is bled from the compres- 
sor to supply engine anti-icing for cabin 
heating. 



RESCUE HOIST for the H-43B Huskie is 
electrically operated and equipped with 100 
ft. of cable. 


Engine power is controlled by the 
position of the collective control stick 
at the pilot’s left side. Power turbine, 
and, consequently rotor speed, arc con- 
stant. By lifting the collective stick, 
the rotor blades increase their angle 
of attack and produce lift. With this 
application of load, the slight decrease 
in speed of the power turbine causes 
the engine fuel control unit to meter 
fuel into the engine to produce more 
power. Fuel flow is also automatically 
metered to compensate for changes in 
air temperature and pressure. These 
automatic features are dependent on 
the actions of two flyweight servo gov- 
ernors, one for the gas producer turbine 
and the other for the power turbine. 

If the automatic fuel control system 
fails, the motorcycle grip on the col- 
lective pitch stick acts as a throttle 
as in a piston helicopter. Thus in emer- 
gency conditions the training associated 
with the piston helicopter, where pitch 
and power have to be manually con- 
trolled to maintain rotor rpm. within 
safe limits, is necessary for safe flight 
and eventual landing. 

Instrument Location 

At the end of the collective pitch 
stick, above the throttle control, is a 
panel containing the starter switch, en- 
gine speed governor switch, landing 
fight on-off and extension motor 
switches and the floodlight switch. 

Before entering the H-43B a normal 
walkaround inspection covers 10 points 
and 40 items, including the rotor sys- 
tem, upper fuselage, povverplant. various 
sections of the fuselage, cabin interior. 

In the cockpit, there arc 45 steps to 
follow in inspection and setting of con- 
trols and switches before starting the 
engine. Obviously, a ready rescue air- 
craft must have had this checkoff list 
applied before going into an alert status. 

Starting the engine is simple. During 
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the previous checkoff list the fuel pump 
must have been turned on and the 
throttle rotated to the left out of idle 
cutoff. Pressing the starter switch for 
one second actuates the starting se- 
quence. If the oil pressure does not 
reach 20 psi. by the time the gas pro- 
ducer tachometer reaches 40% or if 
the exhaust temperature exceeds 600C, 
the throttle must be rotated right to 
idle cutoff. Gas producer idle rpm. is 

The rotors are started by releasing 
the rotor brake lever. Upon increasing 
the throttle to flight idle and a gas 
producer rpm. of 62% and breaking all 
connections with ground equipment the 
aircraft is ready for taxiing. 

Slight movements of the cyclic con- 
trol stick will make the aircraft move 
in any desired direction. Turning is 
done with the turn pedals. Since there 
is no tail rotor to create turning mo- 
ments. the turn pedals arc in effect 
additional cyclic pitch controls. 

These cyclic changes arc applied to 
the rotors so that a circular force is 
applied in a plane perpendicular to the 
vertical axis, causing the aircraft to turn. 
Collective pitch creates lift equally 
about the vertical axis and parallel to 
it. Cyclic pitch applies the lift un- 
equally about the vertical axis, causing 
pitching and banking movements and 
travel in the direction of the tilt of the 
plane. 

While taxiing, it is customary to 
check the tracking of the rotor blade 
tips on each side. If one blade does 
not track the same as the other they 
can be brought together by a simple 
adjustment. The result is smoother 
flight. Toe brakes are installed on top 
of the turn pedals. 

For takeoff, the throttle is rotated to 
full open. Tire engine speed-governor 
switch is set at 88%. This can be 
changed according to the conditions of 
load and other variables. For liftoff, 
the collective pitch lever is raised easily 
until the wheel struts extend. The 
cyclic stick is used to keep the aircraft 
laterally and longitudinally level and 
the pedals to keep headed into the wind. 

Hovering was tried first. A wind of 
about three knots was blowing, making 
remaining on one spot relatively easy. 
It was this maneuver that demonstrated 
the high degree of stability typical of 
the syncropter rotor system. Height 
control was easy with the collective 
pitch lever, while lateral and longitu- 
dinal movements were easily controlled 
with the cyclic stick. 

The cyclic stick has some artificial 
■'feel” in it through use of adjustable 
springs. There is less tendency to over- 
control with it than in single-rotor heli- 
copters. The turn pedals require more 
throw for hovering turns than tail rotor 
types of helicopters. 

Climb is easily initiated by easing 



HELICOPTER is fitted with bear-paw landing 
gear. Front wheels swivel, rear landing gear 
are fixed. 


the cyclic stick forward and increasing 
the collective stick slightly. 

In level flight the collective stick 
can be locked in one position after a 
desired power setting has been made. 
Adjustments in flight then arc made 
with the cyclic stick and the pedals. 

The most noticeable feature, the mo- 
ment flight begins, is the relatively 
violent low-frequency vibration at twice 
the rotor rpm. This "shaking" is much 
more pronounced than in other rotor 
systems. It is momentarily disconcert- 
ing but soon ignored. For military 
operations this is not considered an un- 
favorable feature, but is not likely to 
make passengers feel comfortable. By 
way of comparison, the twin tandem 
rotor systems are relatively less severe 
in shaking and the single main rotor 
systems are the smoothest. 

Climb optimum speed is 45 kt. Nor- 

Maximum performance takeoffs can be 



VERTICAL STABILIZERS of the 4M3B 
placed quickly if damaged. 


made by using 104% engine rpm.. full 
up collective and considerable forward 
cyclic stick throw. 

Tunis during climb, level flight and 
descent are almost like a fixed-wing 
aircraft. The same type of coordination 
between cyclic stick and pedals pro- 
duces balanced bank and turn, with 
the ball in the turn and slip/skid indi- 
cator in the middle. 

Landing Procedure 

The landing check is gone over while 
downwind. Descent is made at a speed 
of 50 to 55 kt. At about 75 ft. altitude, 
the flare is begun. For a power-on 
landing a hover is entered at 5 ft. and 
the aircraft cased to the ground. A 
power-off landing involves a flare to 
about 5 ft. altitude and then nose-down 
and a landing in a level attitude with 
some forward speed. This procedure 
differs from other rotor systems where 
a nose-high attitude is maintained for 
power-off landings, with little or no 
forward speed. 

Running landings can be made with 
power on at 15 to 20 kt. 

Generally speaking, the greater sta- 
bility of the II-43B makes it an easier 
helicopter to fly. But as mentioned be- 
fore, a background of conventional pis- 
ton power training is advisable. The 
syncropter is so easy to fly that the 
Navv and Marines stopped using the 
IITK-1 in their helicopter training pro- 
gram. Kaman pilot Ralph Lee demon- 
strated nose-high and tail-high maneu- 
vers, lazy eights and other relatively 
radical acrobatics for helicopters. 

Emergency procedures in the H-43B 
are essentially the same as in piston heli- 
copters. Engine failure on takeoff or 
in hover will result in hard settling. 
Action with the collective pitch stick 
is to increase the setting, the reverse 
of what would be done at altitude in 
the event of a power loss. 

During climb with forward speed, a 
norma] autorotative landing can be 
made using the principle of maintain- 
ing forward speed until the time to 
flare. There are minimum flare and 
maximum flare procedures. 

Restart can be attempted in the air 
as long as the exhaust gas temperature 
gage reads less than 600C. Restart 
could take as much as 2,000 ft. of alti- 
tude, so emergency landing procedures 
must be followed. In the event restart 
cannot be accomplished, the fuel boost 
pump must be shut off, the throttle 
turned to cutoff, fuel switch turned 
off and the battery switch turned off. 

Other emergency procedures detail 
methods of ditching at sea and how to 
treat various electrical power failures. 

Auxiliary equipment of the Huskie 
includes heating and anti-fogging sys- 

rection finder and lighting. 

Of primary importance to the mis- 
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THE GATEWAY TO THE WEST has become 
the Gateway to Space. The spirit of St. Louis 
first turned pioneers westward in a struggle that 
unlocked half a continent. It nourished the practi- 
cal dreams of Charles Lindbergh and he opened 
an ocean and an era. The spirit of St. Louis has 
now spread through all America, charting the 
course for a great new American enterprise. 


Mercury Spacecraft, designed and built in St. 
Louis, have carried Astronauts Shepard, Grissom 
and Glenn on their history-making flights. As 
this new national enterprise reaches toward the 
moon, it deserves the enthusiasm and support 
of every American. For the historic achievements 
of nations are but reflections of the courage of 
individual citizens who rise to meet great challenges. 


MCDOIVIVELL. 

NATIONAL AERONAUTICS and SPACE ADMINISTRATION 

GEMINI, and PHANTOM EL Equal Opportunity Employer. For inTormiuon, write: Prolcaaional placement. McDonnell, Depl.IAWI.BoxS18.Sl. Louis GB. Mo! 
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Science Serves Defense at Westinghouse . . . 


Men can never truly use the sea until the 
sea gives up its secrets. 

Finding them has never been more 
urgent. Defense depends upon it. 

Westinghouse is devoting a major effort 
to develop versatile new instruments for 
oceanographic research, and methods to 
record and correlate accumulated data 
which may hold the answers. 


With these systems and devices, oceanog- 
raphers can survey and map the bottom 
of the sea more accurately. They can 
chart complex currents and flows, plot 
temperatures, analyze chemical content 
and interaction, measure depth precisely. 
They can better study underwater acous- 
tic and electromagnetic phenomena. They 
may even find the “window” that can 
open up the ocean depths as radio and 
radar opened up the airspace. 


Oceanographic work at Westinghouse is 
directed by the Ordnance Division at 
Baltimore and backed by the Central 
Research Laboratories at Pittsburgh. 
Present accomplishments, and the promise 
of others soon to come, are examples of 
how science serves Defense at Westing- 
house. — Defense Products Group, 1000 
Connecticut Avenue, N.W., Washington 
6, D. C. 

You can be sure ... if it's Westinghouse. 



Westinghouse 




THE RECALCITRANT SAUSAGE 


On his fourth try, coming out of the early morning sun at 3,900 
feet, the Belgian again fired at the kite balloon at poinl-hiank 
range. And still the gas bag would not burst into flame. Instead, 
the sausage suddenly shot up, as if relieved of a great weight, 
and collided with the little Hanriot H.D. 1 scout, l'or a second 
the plane poised, pivoted on its nose, then the pilot cut his engine 
as the balloon sagged and sank below him. 

In the next instant, the Hanriot plunged over the side, nose first, 
gathering speed as it fell. As the propeller began to spin, the 


pilot opened the throttle and gunned his ship for home. The bal- 
loon, torn and leaking, fell to earth and exploded in fire. 

It was May 15, 1918— the day Willy Coppens, Belgium’s greatest 
World War I ace, scored his fourth and most famous victory. 
He emerged from the war as Lieutenant Willy Coppens, D.S.O., 
M.C., with 37 kills, including 26 balloons. 

The Hanriot H.D.l Coppens flew almost exclusively had one 
major drawback: it was fitted with only one machine gun, cen- 


trally mounted on the fuselage. To com- 
pensate for his restricted firepower, Cop- 
pens began his career as a balloon buster 
with 20 precious rounds of incendiary 
bullets which he obtained from a French 
source and hoarded by making up an am- 
munition belt containing the incendiary 
rounds, each interspersed by three ordi- 
nary rounds at the beginning of the belt. 

The Belgian ace calculated that 50 yards 
was the maximum range at which to open 
fire and that after his approach dive at 
125 mph. he had little less than a second 
to pull up and avoid collision. His victory 
over the recalcitrant balloon on May 15 
cost eight of his prized incendiary bullets, 
but they soon became plentiful through 
official channels. 

Considered by many pilots a delight to 
fly and rated second to none for maneu- 
verability, the nimble Hanriot H.D. 1 was 
powered by a 110-hp. Le Rhone rotary 
engine. Strong and quite light, the plane 
was designed with heavily staggered 
wings. It saw extensive and successful 
service on the Western and Italian Fronts 
and a small quantity was manufactured 
in the United States for the Navy. 

Willy Coppens’ final victory coincided 
with his last patrol at dawn on October 
14, 1918. After exploding one enemy bal- 
loon at 2,400 feet he moved to his next 
target, which had been winched down to 
only 900 feet. Just 150 yards from the 
sausage he encountered a barrage of 
small-caliber machine gun fire and anti- 
aircraft and incendiary phosphorus shells. 
Seriously wounded in the left leg by an 
incendiary bullet, Coppens headed for his 
lines five miles away. But one of his Han- 
riot’s induction pipes had been hit and he 
was forced to land in a small field. The 
undercarriage collapsed on landing, but 
Coppens was safe. 

The brave Belgian spent months in a 
hospital, but even the loss of a leg could 
not keep him out of thesky. Willy Coppens 
flew again and became a widely known 
figure in postwar aviation. 

Heritage of the Air 

One of the most inspiring chapters in 
the history of technical evolution is the 
story of the men and flying machines of 
World War I. It is the highly personalized 
story of brave men— and the wood, wire, 
linen and rudimentary technologies that 
converted manpower to airpower. Today, 
Leach Corporation observes its 42nd year 
in electronics with the presentation of this 
Heritage of the Air series. 

★ ★ ★ 


Business is good. So we 
need people, Are you one,.. 


. ..of these. Y.u n e a eE,cs,i,e,n,ii.iati«ilhMS£Eor 

the art of UHF communications or recording electronics. The 
atmosphere is ideal for the pursuit of one's specialized interests 
in the delightful community of Azusa, east of Pasadena. 


TO LEACH 

LEACH CORPORATION, 18435 Susana Road, Compton, California 
Export: Leach International S.A. 


T echnical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brou n, USAF. 
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l. 1ft 


ft basic weight, including 44 lb. of trapped fuel and oil . 4.490 lb. 

■urn gnus weight 9,150 lb. 

mm external load (cargo honk: 5.000 lb. 

ling ga, turbine . IS VI ^ 1 B 

horsepower .860 

onsiimption at sea level cruise, 6,500 lb. gross wt. . 552 Ib./hi. 

min speed 103 kt 

!>g speed 95 kt - 

at takeoff gross wt. of 8,350 lb 173 naut. mi. 

- ceiling at 6,500 lb. gross wt 21,150 ft. 

mm ratc-of-climb at sea level at 6.500 lb. gross wt 1.760 fpm. 

out of ground effect, sea level standard dav. 8,350 lb. 

in ground effect, sea level standard day. . 9.150 lb. 


sion of the aircraft, however, is the 
equipment designed to be used in res- 
cue work and carrying of cargo. 

The aft cabin deck is equipped with 
tiedown rings for cargo which can be 
loaded through rear doors or the side 
door of the cabin. This aft cabin is 58 
in. wide, 92 in. long and 46 in. high. 
The 10 tiedown rings can be used for 
litter and seat installations in addition 
to cargo. 

A cargo hook is located at the center 
of the belly of the aircraft. An external 
manual hook release permits the ground 
crew to attach the sling to the hook. 
The load can be released automatically 
by a weight-sensing device which re- 
leases the load when the weight carried 
drops below 75 lb. as it would when 
the load is deposited on the ground. It 
can also be released manually by the 

In the normal rescue configuration 
there are two litters and an attendant's 
scat installed in the aft cabin. 

A rescue hoist is so installed that 
anything raised by it can be brought 
aboard through the aft cabin side door. 
The hoist is electrically operated and 
equipped with 100 ft. of cable. The 
cable feeds off the drum through a 
pulley mounted to a rigid tripod. A 
safety latch hook is attached to the 
cable by means of a damper which re- 
duces shock loads, both to the heli- 
copter and to personnel being rescued. 

When the cable is fully up or down, 
limit switches automatically stop the 
motor. An automatic brake holds the 
cable in any position where it is 

If the cable should become en- 
tangled with ground objects or in any 


other way snarled, a pilot-controlled 
guillotine cable cutter can be used to 
separate it from the aircraft. Up and 
down switches are provided on the 
pilot’s cyclic stick and for the hoist 
operator on the attendant's grip. The 
pilot's control overrides the attendant’s 
control in the event of an emergency. 

There are two essential packages 
available for the local rescue mission, a 
rescue tool kit and a fire-fighting equip- 
ment outfit. The tool kit is carried 
in a cotton duck tool roll which is 
secured by straps to the aft wall of the 
forward cabin compartment. The kit 
contains a hatchet, V-blade knife, ca- 
ble saw, keyhole saw. lineman's pliers, 
an assortment of eight screwdrivers and 
safety pins. A crash rescue first-aid kit 
is mounted on the back of the pilot's 

Tire fire-fighting equipment consists 
of a mechanical foam-type extinguisher, 
with insulating blanket and heater- 
trailer. It is equipped with a sling 
that can be engaged with the helicopter 
cargo hook described above. The heater 
is used to present freezing of the ex- 
tinguisher during alert times at an air- 
base. The insulating blanket is used to 
reduce heat in hot weather. 

The gross weight of the extinguisher 
is 1,000 lb. It is 5 ft. long, 4 ft. wide 
and 51 ft. high. It consists of a tank 
filled with water and foam fluid com- 
bined. a nitrogen tank and a hose with 
a nozzle. The compressed nitrogen is 
used to pressurize the tank through a 
pressure reducer, forcing the fluid 
through the hose and nozzle. 

On reaching the atmosphere, the fluid 
expands to eight times its normal vol- 
ume, permitting the 83 gal. of mixture 


to yield 690 gal. of foam. The discharge 
can be varied from a narrow to a wide 
stream by rotating the nozzle Control. 
The discharge lasts 50 sec, or more. 

The heater-trailer unit is for ground 
use only. Tiedown straps arc released 
when the extinguisher is carried aloft. 

One of the more spectacular rescues 
performed by the II-43B took place at 
Larson ALB, Wash., when a Boeing 
B-52D crashed and burned on landing 
following an aerial refueling mishap. 
The helicopter beat back smoke and 
flames selectively so that ground fire- 
men could effect a rescue. 

In a different situation, a Huskie was 
sent to the site where a B-52 crewman 
had bailed out over a forest in Massa- 
chusetts. The helicopter hovered over 
100-ft. trees and lowered a medic 
through the trees, using the helicopters 
entire cable length, so that the injured 
man could be treated until ground res- 
cue parties could reach him. 

In another instance three boys were 
rescued from a cliff in Arizona. 

The following records are held bv the 
H-43B: 

• Altitude for Federation Aeronautique 
Internationale E1D (medium-sized) 
helicopters; 32,840 ft., set Oct. 18, 
1961. Certified by FAI. 

• Altitude with 1.000 kilogram load; 
26,369 ft., set May 25, 1961. Certified 
by FAI. 

• Time to climb to 3,000 meters; 2 
min. 44.5 sec. To 6,000 meters; 6 min. 
42.3 sec. To 9,000 meters, 4 min. 
1 1 .5 sec. All awaiting certification. 

Lockheed C-130E 
Meets Guarantees 

Earlv flight tests of the Lockheed 
C-130E Hercules, designed to give 
transatlantic airlift capability with a 
131-ton payload, show that it meets 
performance guarantees. Lockhecd- 
Georgia Co. reports. 

First delivery is scheduled for April 
this year. The C-l 30F. weighs 155,000 
lb. compared with the 135,000 lb. gross 
weight of the current production model 
C-130B. Much of this weight increase 
comes from two external fuel tanks. 

Powerplants for the C-130E are ad- 
vanced Allison T5(i turboprop engines 
driving Hamilton Standard Hydromatic 
propellers of 13.5 ft. dia. 

At takeoff gross weight of 155,000 
lb., Lockheed says, the Hercules will 
have a takeoff ground roll of 4,250 ft. 
It will climb out at 1,500 fpm. initial 
rate of climb on four engines, or at 750 
fpm. on three. Four-engine service 
ceiling is 22,600 ft.; for three engines, 
it is reduced to 13,500 ft. Cruise speed 
at 20,000 ft. is 341 mph. 

More than 100 of the C-l 30E model 
aircraft have been ordered by USAF’. 
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Los Angeles Helicopter Utilization Grows 


By William S. Reed 

Los Angeles— Eighteen per cent of 
the nation’s helicopters are based in the 
sprawling, traffic-congested Greater Los 
Angeles area and the probabilities are 
that this ratio will rise in the next few 

The 6.5 million people living within 
a 25-mi. radius of the city center own 
3.7 million automobiles, and the result- 


ideal situation for helicopter utilization. 

Large corporations make use of heli- 
copters primarily for transportation of 
key executives from corporate head- 
quarters to other divisions located in 
outlying areas. The largest number of 
heliports for company use are owned 
and operated by North American Avia- 
tion. Inc., which has 10. 

Transport of key personnel from the 
corporate offices at Los Angeles Inter- 
national Airport to the Rocketdyne Di- 
vision and the General Atomics Divi- 
sion in Canoga Park takes only 17 min. 
for a 22-mi. trip. The same trip could 
take 14 hr. by automobile depending 
on the time of day. Travel time and 
distance to other North American divi- 


sions such as Autonetics in Anaheim is 
even greater, making use of a helicopter 
more advantageous. 

Northrop Corp. has four heliports, 
Hughes Aircraft Co. three and Douglas 
Aircraft Co. two. Three hospitals in the 
area have helicopter landing facilities 
and an application was filed with the 
city council recently for operation of a 
helicopter ambulance service. Total 
number of heliports in the area, includ- 
ing the 13 owned and operated by Los 
Angeles Airways, the helicopter airline, 
is 52. In addition to the 52 heliports, 
there are 16 airports in the area at 
which helicopters can land. 

A big boost to the utility of helicop- 
ters in the Los Angeles area would be 
the establishment of a large downtown 
heliport. The Helicopter Committee of 
the Los Angeles Chamber of Com- 
merce’s Aerospace Department recently 
surveyed 14 possible sites in the down- 
town area and nearly settled on one very 
likely prospect, a municipally owned 
parking lot near the city center. 

After consideration of the parking 
lot site, however, the counts' adminis- 
trator rejected the plan on the basis 
that it would create a noise problem 


and would cost valuable parking space 
which already is at a premium. Also a 
consideration is that the county realizes 
about 840,000 per month in revenue 
from the lot. Several other sites now 
will be investigated including recon- 
sideration of some of the other sites 
studied in the original survey. Strong 
support for a public downtown airport is 
assured from high city and county offi- 
cials who believe it is essential. 

Construction of a minimum-cost heli- 
port would require fencing off the park- 
ing lot area and eliminating 270 park- 
ing spaces. 

Such a downtown heliport would 
definitely enhance the passenger market 
for Los Angeles Airways which connects 
13 mail and passenger stops with Los 
Angeles International Airport. Los 
Angeles Airways has one downtown 
stop now, located atop the Post 
Office building, but this serves only foi 
the pickup and delivery of mail and 
cannot handle passengers. 

The helicopter airline so far has tiot 
been a big factor in the solution to the 
airport commuter problem, largely be- 
cause of the amount and capacity of 
the equipment operated. Los Angeles 
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A new science-technology supports decision-making on a global scale. How do you control 
world-wide forces when decisions must be made in minutes or seconds, based on huge amounts of informa- 
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Airways lias operated Sikorsky S-55s and 
an S-62 on its routes and, while it leads 
in pounds of mail carried and in mail 
revenue collected, it has fallen far short 
of New York Airways and Chicago 
Helicopter Airways in the number of 
passengers carried. Figures show that for 
1960, Chicago Helicopter Airways car- 
ried 309.269 passengers and New York 
Airways carried 146,775 passengers, 
while Los Angeles Airways carried 39,- 
184 passengers. However, the Los 
Angeles line carried four times as much 
mail as the Chicago operator and three 
times as much as New York Airways. 
Figures for 1961 through the third 
quarter show a similar trend but the 
picture for 1962 appears to be quite 
different. 

In December, 1961, Los Angeles 
Airways took delivery of its first 28- 
passenger, twin-turbine Sikorsky S-61L. 
The second was delivered in January 
and a third aircraft will be delivered 
this month. A fourth S-61 will be de- 
livered in April and a fifth will be 
delivered at some future date. 

With the carrying capacity and extra 
speed of the S-61, the Los Angeles line 
calculates it can begin to accommodate 
some of the traffic which heretofore has 
been largely ignored because of a lack 
of capacity. 

Arrival of the S-61 s here seems to 
have generated some problems which 
were not foreseen earlier. Los Angeles 
Airways has been delayed in putting the 
big helicopters into service primarily be- 
cause of the need to satisfy government 
regulatory agencies as to the suitability 
of operating methods and heliport facili- 
ties. Not only were the machines de- 
layed in arriving here— the line expected 
to put them into sendee last summer 
(AW Apr. 10, p. 42)— but other obsta- 
cles such as the question of facilities 
has delayed introduction into sendee. 

Farther exploitation of the heli- 
copter’s useftlincM undoubtedly will 
occur when a convenient, large dowTi- 
town heliport is available for the use of 
both small, privately owned machines 
and the large commercial craft operated 
by the helicopter airline. 

More than one such heliport is 
neeed within the area, howev er, because 
Los Angeles does not have a central 
marketing area as exists in New York 
and Chicago. Even so, construction of 
a heliport in the downtown area would 
spur helicopter usage, and public heli- 
ports in outlying marketing areas will 
follow as a natural course, city planners 
believe. 

Nonscheduled helicopter taxi sendee 
is available in the Los Angeles area be- 
tween downtown rooftop helistops and 
International Airport as well as other 
area airports and approved landing 
areas. By telephoning a central switch- 
board, arrangements can be made for 
pickup and deliver)' at a specified time 


by Helicabs. Inc. Fares are close to 
those charged by taxicabs. Time, of 
course, is the advantage Helicabs offers, 
particularly for trips between downtown 
hotel locations and inicrriSLCUa! Air- 
port. 

First commercial rooftop helistop was 
erected by Helicabs owner Bruce Mc- 
Neil who has provided his own finan- 
cial backing for the venture through 
McNeil Construction Co. McNeil's 
early efforts to obtain permission from 
the city for building a rooftop landing 
site met with skepticism, if not open 
disapproval, he said. 

Examination of city ordinances dis- 
closed that helicopter operations are 
permitted in industrial zones and Mc- 
Neil determined that part of the cen- 
trally located Pacific Electric building 
was within such a zone. Construction 
of a heliport atop the Pacific Electric 
building was approved in accordance 
with fire department regulations and 
Helicabs started service in February, 
1960. 


Since then, McNeil has constructed 
four other helistops and has more in 
the planning stage. Downtown rooftop 
sites are located on the Biltmore and 
Statler-IIilton hotels. Another site is 

bassador Hotel and the most rsceni Sits, 
opened in December, is on the roof of 
the Arroyo Seco Building in Pasadena. 

Each of the rooftop sites, and the 
lawn landing pad, were built by McNeil 
without cost to the property owners. 
In return for his estimated $50,000 in- 
vestment in a rooftop site, McNeil gets 
exclusive rights to use the pads for the 
operation of Helicabs. The company 
operates four Bell helicopters. 

Economics of the operation arc a 
long way from earning a profit. On 
a typical day at about 10 a.m., the flight 
schedule showed 1 7 flights booked for a 
total of 19 passengers, indicating a low 
load factor. Traffic now is about 500 
passengers per month, a figure which 
McNeil says will rise to 1,000 per month 
within a year. He also expects that, as 
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Sub-zero cold 


Searing heat 


...vital factors in avionics reliability! 


Communications, navigation eo'JipinSni must withstand 
Widely varying aircraft and warehousing environments. 
Equipment reliability can be adversely affected by tempera- 
ture-sensitive components. 

Not so with the extraordinary electronic vacuum tube! It 
exhibits unusual tolerance to temperature extremes. Matter 
of fact, Sylvania GB Gold Brand Tubes for business-com- 
mercial aviation are life-tested for 500 and 1000 hours under 
high ambient temperatures as part of standard Sylvania test- 
ing procedures. They are designed to withstand bulb tem- 


peratures to 165°C. In addition, they tolerate shock of 500g, 
maintain high stability throughout life, offer exceptional 
uniformity and ease of interchangeability. 

If avionics equipment reliability concerns you, be specific 
about the components you use. Make certain they are supe- 
rior-quality electronic tubes— look for the Sylvania GB Gold 
Brand markings on the tubes. A complete list of GB Gold 
Brand types, and prototypes, is yours for the writing. Elec- 
tronic Tubes Division, Sylvania Electric Products Inc., 1 100 
Main St, Buffalo 9, N. Y. 
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the service catches on, the load factor 
will increase and fewer non-revenue 
flights will have to be made as the ne- 

McNeil foresees no great boom in the 
number of helicopters operating in 
metropolitan Los Angeles in the imme- 

Costly Operation 

Three factors dictate a slow growth 
in the use of helicopters as they now are 
being used, McNeil states: 

• High cost of equipment. The Bell 
J-2s and Ms used by Helicabs en- 
ter service at about §84,000 apiece. 
Added to this is the cost of engine 
overhauls, component replacement and 
direct operating costs for 1,000 hr. per 
year flying time. 

• High cost of insurance. Hull insur- 
ance rates amount annually to about 
14-16% of the value of the aircraft. 
This amounts to about 51,000 per 
month for each of the operating heli- 
copters and the rate is comparable to 
insurance on a crop duster which oper- 
ates on a much more hazardous mission. 
In addition, liability insurance is high 
as is passenger insurance. 

• High cost of personnel. Helicopter 
pilots operating over urban areas must 
have a high degree of competency and 
proficiency. Subsequently, the highly 
skilled pilots and maintenance person- 
nel required for safe operations can com- 
mand high wages. 

McNeil, nevertheless, plans to con- 
tinue Helicabs and expand his service 
ultimately to a fleet of 10 helicopters. 
The success of the rooftop pads con- 
structed so far has persuaded designers 
of new structures to include rooftop 
pads in their plans. Two new buildings 
now being constructed in the Los An- 
geles Wilshire district will have rooftop 
helicopter landing pads. The efficiency 
of helicopters in avoiding downtown 
traffic is beginning * > be utilized now 
by businesses such as banks and depart- 
ment stores to bring the day’s receipts 
to a central location to facilitate bill- 
ing and other clerical functions. 
Charter Operations 

Mercury Helicopter Service, operat- 
ing out of Torrance Airport, 18 mi. 
south of the city center, is one of the 
better known charter operators in the 
Los Angeles area. Mercury numbers 56 
clients including aerospace companies, 

banks, department stores, federal state 
and local government agencies, movie 
studios and food markets. 

The clients have contracts with 
Mercury which specify a minimum 
amount of flying time annually and 
they are billed at a lesser hourly rate 
than the one-time customer who is 
charged from $100 to $150 per hour, 
depending on the type helicopter. 


Mercury so far has only one down- 
town stop located atop the newly com- 
pleted Signal Oil Co. building. An 
agreement exists with Signal giving 
Mercury exclusive rights to the landing 
area, an arrangement which was effected 
because Signal was Mercury’s client be- 
fore the building was erected- Two 
more sites soon will be available to 
Mercury in the Wilshire district follow- 
ing the completion of two multi-storied 
office buildings. Mercury will not use 
these sites exclusively but will share 
them jointly with other operators. 

Mercury was founded in October, 
1958, by James W. Gavin. The com- 
pany went through a period of barn- 
storming much like that which oc- 
curred in the early days of aviation. 
Stunts such as the delivery by heli- 
copter of Santa Claus or a local tele- 
vision clown were standard fare. Gavin 
says he has done his share of these 
stunts but considers them undesirable 
in a long-range business outlook. Gavin 
says he became increasingly worried 
about operating helicopters in places 
like supermarket parking lots where 
groups of children would be likely to 
crowd close to the aircraft. One ac- 
cident resulting from this type of opera- 
tion might have ruined the company 
financially in addition to creating ad- 
verse publicity for the helicopter in- 
dustry. Mercury gave up and continues 
to refuse any charter work in the nature 
of barnstorming. 

One of Mercury's helicopters, a 
supercharged Bell 47-G, is operating in 
New Mexico under contract to North- 
rop's Radioplane Division. Under a 
contract guaranteeing 60 hr. per month, 
the Mercury Bell was employed to re- 
trieve Radioplane drones used for target 


practice on the Army's White Sands 
range. The drone retrieval program 
turned out well and the helicopter has 
been employed on other missions such 
as supplying personnel located in high 
mountainous terrain where surface 
transportation is very difficult. 

Motion picture companies are pro- 
viding more work for Mercury as the 
success of one film operation seems to 
generate more ideas for the use of heli- 
copters. A typical charter will be for 
Mercury- to take the part of a Russian 
helicopter in a forthcoming movie. This 
will necessitate painting the helicopter 
a dull green and emblazoning a red 
star on the fuselage. 

Not only will the helicopter be used 
as a prop in the movie but it also will 
be used as a platform for photograph- 
ing aerial sequences. 

Motion picture photography from 
helicopters fonnerlv was not too success- 
ful but the development of new blades 
which reduce low-frequcncv, high- 
amplitude vibrations makes aerial pho- 
tography much more practical. 
Approach Techniques 

Mercury’s chief pilot, Peter K. Pascal, 
with whom this Aviation Week re- 
porter rode from atop the Signal Oil 
Building to Mercury’s Torrance head- 
quarters, discussed the methods of roof- 
top operation and some of the hazards 
extant in it. Two types of approaches 
are used in rooftop landing, although 
there seems to be no variation in take- 
off technique. 

• Slow, easy approach using consider- 
able power. 

• Fast approach made with considerably 

Each of the above methods has its 
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X-15 NIKE-ZEUS PERSHING 


Repeatedly successful in flight... giant strides in 


With frequency and regularity bordering on the monoto- 
nous, propulsion systems from Thiokol powering these 
major U.S. missiles have been meeting objectives in flight 
tests . . . current and past. ■ Since March of 1959, the 
XLR-99— most powerful man-rated rocket engine in the 
world— has been carrying man to heights and speeds never 
before attained by piloted aircraft. Each excursion into 
the near reaches of space has added another notch to the 



progress of manned flight, and knowledge for future appli- 
cation. Its latest triumph : exceeding the 4000 mph design. 
■ Hurled into space by the most powerful solid rocket 
engine of known flight record — 450,000 lbs thrust— 
Nike-Zeus shows rapidly increasing promise as America’s 
anti-missile missile. The first stage propulsion system was 
developed and is built by Thiokol who is now also pro- 
ducing the new high energy Zeus second and third stage. 

CHEMICAL CORPORATION 
BRISTOL, PENNSYLVANIA 


MINUTEMAN 

the race for space 

Thiokol’s production maturity has 
given the military highly reliable | 
Pershing and Minuteman— at budget- 
paring low cost. Minuteman boasts | 
the largest single solid rocket motor 
ever flown. Recent performance ranks 
Pershing as the Army’s most signifi- 
cant solid-fueled artillery weapon. 


FIRST IN 

ROCKET PROPULSION 



French Design Turboprop-Powered Lighfplane 

by SIPA. a private French airframe manufacturer. 1 SIPA 2S1 Antelope is powered by a 
single Tnrbomcca Astazou 11 560-lip. turboprop. Aircraft svill have a cruising speed of 
264 kt. and a range of 1,025 mi. First flight of the aircraft is scheduled for this spring. 


advantages but both of them require 
considerable technique. The first, fav- 
ored by Pascal, provides the advantage 
of probing the wind currents which may 
behave oddly in the vicinity of tall 
buildings. With this method, there is 
only a brief moment when it is prob- 
lematical whether or not the machine 
will land on the roof or in the street 
if the engine fails at an awkward time. 
Should it fail before reaching the roof, 
sufficient altitude usuallv will be avail- 
able to effect some lift from the rotors 
before ground contact. 

The fast approach is adopted by some 
pilots because it can be made nearly 
power-off in the event of engine failure. 
It has the disadvantage of not allowing 
the pilot to feel out the prevailing wind 
currents in the landing area. Conflicts 
between proponents of the two methods 

matter of individual preference. Main 
hinge of the debate is the possibility 
that an engine failure might occur at 
precisely the wrong moment allowing 
the helicopter to strike the side of the 
building or only a portion of the land- 
ing pad, although such an accident has 
not occurred in Los Angeles. 

A public service, possible only 
through use of the helicopter, is pro- 
vided by a local radio station here which 
provides traffic reports to motorists dur- 
ing peak traffic hours. 

Operating under the name of Air- 
watch, the helicopters take to the air 
each morning from 6:50 to 9 a.m. and 
again from 4:50 to 6 p.m. On days 
when traffic is heaviest. Monday morn- 
ing and Friday evening, Airwatch uses 
two helicopters to report Freeway con- 
ditions and other surface traffic. Heli- 
copters carry the normal VHF radio 
gear with which they communicate with 
controls towers and Airway Traffic Con- 


trol plus a receiver tuned to the police 
broadcast band and to the local radio 
station. On cue from the station con- 
troller, the helicopter pilots broadcast 
reports directly. Reports generally con- 
sist of Freeway traffic information along 
with advisories on where alternate- 
routes should be taken. 

Effectiveness of the helicopter traffic 
reports can be observed readily. On a 
recent Friday evening, heaviest traffic 
time for the Freeway system, this Avia- 
tion WEEK reporter rode with Air- 
watch’s Herb Green to observe and 
report traffic conditions and poss-ble 
effects of the aerial surveillance. Effect 
of the traffic advisories is observable. 
Green says, reporting that on numerous 
occasions when jams have resulted from 
accidents, lie has observed motorists 
turning off the Freeways seeking the al- 
ternate routes suggested by him. 

Airwatch also has rendered other 

was the spotting of** the Bel Air 
fire disaster last November. The first 
wisp of smoke was observed shortly 
before 8 a.m. while one of the two Air- 
watch Bell 47Hs was on routine traffic 
patrol. The alarm was turned in to the 
radio station immediately. Airwatch's 
helicopters then flew members of the 
police and fire departments on surveys 
of the fire area. 

Airwatch flies its two Bells 120 to 
1 50 hr, per month and recorded one 
high of 157 hr./month. Included in 
this total is a small amount of promo- 
tional flying which is devoted to trans- 
porting radio, television and motion 
picture personalities. Charges for the 
flying time average out to what ap- 
parently is an average in the area— SS5 
per hour. This cost does not, however, 
reflect a profit factor because the radio 
station and Airwatch are jointly owned. 
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Beech Increases Queen Air Power, Speed 

Bv Erwin J. Bulban 

Wichita, Kan.— More powerful, heav- 
ier and faster version of the six-to-nine- 
place Beech Queen Air twin-engine ex- 
ecutive transport has been certificated 
by Federal Aviation Agency and is now 
being unveiled to the company's dis- 
tributors, dealers and customer pros- 
pects. Aircraft is being taken on a cross- 
country tour beginning in mid-March 
with a trip to the Dallas. Tex. area. 

Basic Model 80 Queen Air will cost 
SI 3 5,000 compared with previous cost 
of the aircraft of $126,000. The Model 
SO is now the highest price airplane in 
the Beech line-the model G18S is sell- 
ing for SI 32,000. 

The new Model 80 Queen Air-so 
designated because of its 8,000-11). 
gruss weight-features the use of im- 
proved Lycoming geared and super- 
charged fuel-injection IGSO-540-A1A 
engines rated at 380 lip. for takeoff com- 
pared with the earlier Model 65's 340- 
hp. Lycoming IGSO-4S0-A1B6 power- 
plants. Even on the basis of a 300-lb. 
gross weight increase, the new engines 
provide this latest airplane with a cruise 
speed of 226 mph. at 65% power and 
2.750 rpm. at 16,800 ft. and speed of 
212 mph. at 65% power using 2,600 
rpm. 

Significant points about the new air- 
plane include: 

• Cruise speed 12 mph. faster than the 
Model 65 can be achieved at 65% power 
while burning only one additional gallon 
of fuel per hour. Accurate fuel man- 
agement is possible through installation 
of a Bcndix fuel injection system with 
both automatic and manual mixture 
control and fuel flow meters. Tire svs- 
tem consists of a regulator to measure 
air flow by means of a Venturi tube. 
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The regulator is actuated by the dif- 
ferential pressures in the Venturi to 
regulate fuel flow in correct proportion 
to the air flow through the tube. The 
automatic mixture control maintains 
constant fuel flow with constant air 
mass flow regardless of outside tempera- 
ture and altitude. The manual mixture 
provision pennits maximum economy 
and range operation. 

• Stall speed is 80 mph., same as the 
lighter Model 65. This was achieved 
largely by reducing the air gap between 
the flaps and wing trailing edges, im- 
proving air flow over the surfaces. 

• New swept vertical tail, 6 in. taller 
and 4 sq. ft. larger in area, makes pos- 
sible the same minimum control speed 
of 95 mph., even though the power 
is increased. Longer tail arm and 
larger area provides more effective rud- 
der. Vertical surface actually is a 
scaled-up Baron tail, providing the 
Beech "family line” identification. 

• Powerplant improvements over the 
Lycoming IGSO-480-A1B6, in addition 
to the 40-lip. increase, which was ac- 
complished largely by increasing the 
stroke approximately a half-inch, in- 
clude use of a heavy-duty No. 30 pro- 
peller spline, improved main and rod 
bearings, shell-molded cylinder heads, 
additional bearing support for the super- 
charger idler gear and Inconel exhaust 
valves for improved service life. Basic 
weight of the IC.SO-540-A1A is 60 lb. 
heavier than the Model 65’s power- 
plant. Engine also includes Bendix 
Scintilla low-tension magnetos and all- 
weather spark plugs providing better 
high-altitude performance and longer 
spark plug life. 

Airframe is basically the same as the 
earlier Model 65, which the company 
states will be retained in the product 
line along with the new Model 80, but 
some clean-up is evident as a result of 


building the additional tooling re- 
quired for Model 80 production. 

Both vertical and horizontal tail 
surfaces utilize smooth skins compared 
with the Model 65's grooved skins and 
some larger skin panels arc used on 
the model fuselage to reduce the num- 
ber of rivets. 

Grooved, or beaded, skins were elim- 
inated in the horizontal stabilizers by 
use of honeycomb bonded stiffeners to 
handle loads formerly taken up by the 
ribless stabilizer's beaded skins. 

Honeycomb bonding technique for 
airframe components was used exten- 
sively by the company in making up 
wing of its new four-place Musketeer 
and its appearance in the stabilizer of 
the new Model SO Queen Air is a fur- 
ther indication that its use can be ex- 
pected in additional applications on the 
company's aircraft in the future. 

PRIVATE LINES 

Federal Aviation Agency has sched- 
uled a second series of regional confer- 
ences to discuss proposed changes in 
general aviation operating rules with 
pilots and aircraft operators. Initial 

was conducted last October. Second 
round of meetings will begin in April. 
The first will be held Apr. 13 at Fairfax 
Airport, Kansas City, Kan. Others 
will be Apr. 18 at Anchorage, Alaska: 
Apr. 19 at Atlanta, Ga.; Apr. 24 at 
Washington D. C.; Apr. 26 at Hono- 
lulu, Hawaii; Apr. 28 at Ft. Worth, 
Tex.; Apr. 28 at Van Nuvs, Calif.; and 
Apr. 30 at Harrisburg. Pa. FAA will 
present proposed rules changes at the 
meetings and ask for comment. 

Contract for the development of a 
lightweight altitude radar beacon for 


general aviation aircraft has been 
awarded Transco Products, Inc. Los 
Angeles, Calif. The beacon will be 
capable of automatically reporting alti- 
tude in 500-ft. increments from 1,000 
ft. below sea level to 15,000 ft. MSL 
and at a maximum range of 100 mi. 
The equipment will weigh about 5.5 lb. 
A similar contract has been awarded 
Hazeltine Corp., Great Neck, N. Y. 
(AW Feb. 19. p. 93). 

Piper Aircraft Corp. reported $6,900,- 
838 sales for the first quarter of Fiscal 
1 962, ending Dec. 31. Net income after 
taxes was $95,144 or 9 cents per share. 
Sales for a similar period of FY 1961 
amounted to $7,000,628 and net in- 
come after taxes was $257,153 or 24 
cents per share. Unit sales for the quar- 
ter were 572 as opposed to 402 for 
1961. 

Twelve production line positions have 
been assigned for 1121 Jet Commander 
executive aircraft being developed by 
Aero Commander, Inc. Four distribu- 
tors have placed orders for demonstrator 
models of the 6-8 place turbojet. First 
deliveries are planned for late 1963. 

Full year warranty is being guaranteed 
on all new Aero Commander aircraft 
by Aero Commander, Inc. The warranty 
has been established, the company said, 
because quality control procedures have 
increased the service-free operating 
time of the aircraft. 


Hydro-Electric Power Commission of 
Ontario, Canada, has taken delivery of 
a Sikorsky S-58 helicopter to aid in the 
construction of a 50-mi. power line 
through bush country of northern On- 
tario. Only a small portion of the right 
of way is accessible by road. 
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5 New propelle 
to answer key 
VTOL 
problems 

1. The variable-camber propeller, 

now under development for the Navy, 
combines capabilities of both a high- and 
low- lift airfoil to meet high takeoff thrust 
requirements without sacrificing cruise 
efficiency. By differentially changing the 
angle of paired blades mounted on a com- 
mon hub, the variable-camber propeller 
provides an ideal solution to a classic 
problem of VTOL (light: the need for 
high takeoff lift and efficient cruise capa- 
bility of the propulsion system. 

Present studies show the variable cam- 
ber propeller could make possible a 
number of major performance increases 
for varied types of future aircraft. 





2. An advanced redundant control 
system, with self-contained, separate 
hydraulic systems, components, and 
stand-by master controls, is also under 
development. This system will provide 
a whole new level of reliability and 
sensitivity through critical VTOL op- 
erations — lift-off, landing, and transi- 
tion to forward flight. 



3. Shrouded propeller versions of 
the variable camber and conventional 
blade propellers are presently in ad- 
vanced stages of study at Hamilton 
Standard. For VTOL and other air- 
craft applications, shrouded propellers 
with 30% smaller blade diameters 
will deliver performance equivalent to 
free propellers with conventional size 
blades. Resulting size and weight sav- 
ings meet VTOL requirements for 
compact system configurations. 



SHROUDED PROPELLER, as part of in- 
tensive Hamilton Standard lest program, 
undergoes high-speed wind tunnel tests. 


FULL-SCALE lightweight blades receive e: 

4. New Lightweight blades, under 
development for the variable camber 
and conventional propellers, consist 
of a primary load-carrying steel spar 
and a fiberglass shell. The proven tu- 
bular steel spar design approach per- 
mits a high strength-to-weight ratio; 
while the fiberglass cover provides a 


INTEGRAL GEAR BOX propeller installs! 
other components, achievesa 15-20%redu, 
box weight. Permits considerably more 

5. A weight-saving integral gear 
box, which combines engine reduc- 
tion gearing and main propeller con- 
trols within the propeller assembly, is 


Answering key problems of VTOL 
and other advanced aircraft is the 
object of a comprehensive develop- 
ment program at Hamilton Standard 


minimum weight airfoil, easily tailored 
to any specified blade planform. 

In VTOL applications, for example, 
this blade design will reduce propeller 
weight by as much as 25%, and will 
permit a significant decrease in over-all 
aircraft weight with correspondingly 
improved performance. 



tract. The integral gear box will simplify 
gearing in any propeller application 
and provide important weight savings 
in VTOL and other advanced aircraft 


also being developed under Navy con- 


today. This work is a natural out- 
growth of more than forty years of 
designing and producing propellers for 
the aircraft industry. 


u 

fi 


Hamilton Standard 


CORPORATION 





JPL Simulator Testing Full-Scale Mariner Model 



Pasadena, Calif.— Tests on a thermal 
model of the Mariner Venus probe in a 
newly completed space environmental 
simulator at California Institute of Tech- 
nology’s Jet Propulsion Laboratory were be- 
gun recently by Consolidated Vacuum Corp. 

For three weeks, the full-scale Mariner 
model measuring 10 ft. high s 14.5 ft. 
across its solar panels will be subjected to 
the rigors of an environment near that of 

47 ft. x 26 ft.-diamctcr chamber will be 
held to 10"" millimeters of mercury or about 
one-billionth of an atmosphere. At the same 
time, the Mariner will be subjected to heat 
equivalent to that of the sun generated by' 
131-arc mercury' xenon lamps of 2.5 kilo- 
watts each. To preclude absorption of heat 
by the walls of the chamber which would 
normally be radiated back to the test sub- 
ject. the walls of the chamber will be cooled 
to a temperature of — 315F so that heating 
conditions consistent with those found in 
outer space will be reproduced. 

Solar radiation will be simulated bv di- 
recting the radiation from the mercury' 
xenon lamps, each backed by a 16-in. re- 
flector. (list into a parabolic minor then 
into a hyperbolic mirror. From there the 
light is reflected into the chamber through 
a lens. The beam, which is 3 ft. in diame- 
ter. is widened to 12 ft. by reflecting it onto 
a 2.5 ft.-diameter mirror then to a parabnlic 
minor at the top of the chamber. This 
produces a collimated beam which realisH- 
calls reproduces the radiation of the sun. 
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LIQUID HYDROGEN storage and transfer system developed by Air Products and Chemicals. Inc., is shown in drawing of Cape Canaveral’s 
Saturn Complex 37B. Spherical tank (1) is used to store liquid hydrogen shipped from West Palm Beach. Other features of the complex 
arc: liquid hydrogen transfer line (2), launch area vent line (3), launch area burn pit (4). storage area vent line (5), storage area bum 
pit (6), liquid hydrogen fill manifold (7), pressurization coil (8), electric equipment house (9), advance ground control station (10). block 
house (11). RP-1 storage area (12). service tower area (13). launch pad (14), umbilical tower (15), camera positions (16), and drain pit (17). 


Saturn Liquid Hydrogen Facility Readied 


Liquid hydrogen storage and transfer 
system for initial and follow-on Saturn 
upper stages is being fabricated and 
tested by Air Products and Chemicals. 
Inc., and will be installed this summer 
at Cape Canaveral’s Saturn Complex 
37B. 

The system, developed under a SI .7- 
million National Aeronautics and Space 
Administration contract, will be used 
first with the S-4 stage on the Saturn 
C-l and is expected to be applicable to 
the S-2 and S-4B stages on advanced 
Saturn vehicles. 

Air Products currently is testing sys- 
tem components at its" main plant in 
Allentown, Pa., and the Air Force's 
liquid hydrogen production facility op- 
erated by the company at West Palm 
Beach, Fla. Following turn-over of the 
system to NASA this summer, the space 
agency will conduct further tests using 
liquid hydrogen. 

When the system becomes opera- 
tional, probably late this year or in early 
1963, liquid hydrogen will be shipped 
by trailer trucks from West Palm Beach 
to the launch complex and stored there 
under pressure in a spherical, 125,000- 
gal. tank. Special insulation will be pro- 


vided throughout storage and transfer 
to maintain hvdrogen at its liquid tem- 
perature of — 423I'\ 

Transfer of liquid hydrogen to the 
launch vehicle will be accomplished at 
two flow rates— a fast rate to fill about 
90% of the fuel tanks and a rate ap- 
proximately one tenth as fast to “top 
off" the upper 10% to exact capacity. 

A vacuum-jacketed transfer line with 
an inner tube constructed of a nickel- 
steel alloy will be used in the fueling 
operation, lire alloy has a low expan- 
sion coefficient to reduce the number 
of bellows required in the line, the 
company says. 

High Vacuum 

Air Products will completely evacu- 
ate the line sections to establish a high 
vacuum prior to system installation at 
Cape Canaveral. Field installation is to 
be simplified, requiring only the weld- 
ing together of line sections. A static 
vacuum with a two-year minimum life 
span is specified. 

Liquid hydrogen sub-cooler will be 
incorporated in the transfer line to as- 
sure constant hydrogen temperature 
during the fueling. A specially-designed 


vacuum pump will be used in conjunc- 
tion with the sub-cooler to generate a 
temperature difference between the hy- 
drogen fuel and the coolant fluid, also 
liquid hydrogen. 

Venting systems are to be integrated 
with the Saturn vehicle's flow and auto- 
matic sequencing requirements. If 
draining and disposal of hydrogen are 
necessary, the vents arc designed to 
bleed off large quantities of gaseous or 
liquid hydrogen. Controlled combus- 
tion of hydrogen drained through the 
vent system will be accomplished at a 
safe distance from the launch area. 

Instrumentation in the over-all sys- 
tem is designed for simplicity and ease 
of maintenance. Operating sequence of 
automatic and semi-automatic capabil- 
ity has been built into the system to 
permit operation from a site removed 
from the launch blockhouse. 

The liquid hydrogen fueling opera- 
tion is divided into four major phases, 
according to an Air Products official: 

• Cooldown of the transfer line. Nitro- 
gen or helium atmosphere will exist in 
the line before cooldown is initiated. 
Since all gases except helium freeze out 
at the temperature of liquid hydrogen. 
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Do you 

need a simple, 
economical* 
positioning 
system ? 


low maintenance 



speed remote positioning systems 
have been selected by leading manu- 
facturers for use on a wide range of 
airborne: and ground-support appli- 
cations. They have been used for 
control of cowl flaps, trim tabs, 
valves, nose wheels, antennas, throt- 
tles, and many similar applications. 

These direct current servo sys- 
tems give normal positioning accu- 
racies of 1%. Higher accuracies are 
available if required. Unique circuit- 
ry is incorporated to provide fast, 
precise response without hunting. 
For more details, write for a copy of 
our Positioning Systems Catalog or 
contact the Barber-Colman engi- 
neering sales office nearest you: 
Baltimore, Boston, Dayton, Fort 
Worth, Los Angeles, Montreal, New 
York, Rockford, San Diego, Seattle, 
Winter Park, Fla. 
Barber-Colman Company 




Second 1 00-in. -did. Solid Rocket Fired 


thrust of Approximately 600.000 lb. and average thrust of about 500.000 lb. Duration of 


helium will be used to replace the ni- 
trogen in the system before the admis- 
sion of liquid hydrogen. 

• Main fill of the engine tanks will pro- 
ceed at the fast flow rate, with the top 
off rate beginning near the end of the 
cycle. Tanks will be filled to capacity, 
and an automatic valve closure-sequence 
will seal off the hvdrogcn line. 

• Line purging. An inert gas will be 
introduced into the line after a success- 
ful launch to remove surplus hydrogen 
and maintain the transfer system in an 
inert atmosphere until "the nest fueling 

• Return of liquid hydrogen from the: 

transfer line to the storage tank. The 
line slope will drain the liquid toward 
the tank, and helium gas may be ad- 
mitted to the line to speed up flow. 

Eye Retina Monitor 
For Simulator Planned 

Development contract for a recording 
and monitoring ophthalmoscope to ob- 
serve eve retina changes in personnel 
undergoing tests in space flight motion 
simulators has been awarded to Pacific 
Optical Corp., Inglewood. Calif.. b\ 
National Aeronautics and Space Admin- 
istration. 

Contract issued through NASA's 
Ames Research Center calls for develop- 
ment by mid-1962 of an ophthalmoscope 
capable of recording cellular disturb 
anccs in the retina caused by extreme 

Officials of Pacific Optical, a division 
of Chicago Aerial Industries, Inc., be 
lieve the device will provide informa 
tion on the problems of weightlessness. 

The recording system will be located 
within a specially designed centrifuge 
capsule. Tire capsule will contain a 
dosed circuit television camera, operat- 
ing through the reflex portion of the 
simulator's photographic system and 
transmitting a record of eye movements. 


Meteor Impacts On 
Moon Being Studied 

Meteor strikes on the moon’s surface 
—and the possible consequent danger 
represented to astronauts landing on 
the lunar surface— are being studied 
by Martin-Marietta Corp. during a 10- 
day period each month. 

The company-funded study, con- 
ducted by Martin's Space Systems Divi- 
sion,, employs- an optical transportable 
telescope with a 12.5-in. lens located 
northwest of Baltimore, Md. Magnifi- 
cahorrfpmver is 600 and study periods 
rangc-'fronr the moon's third quarter 
through- -the new moon to the first 
quarter, when the earth effectively acts 
as a shade between sun and moon. An 
area approximately one-eighth of the 
lunar surface has been selected for in- 

Imagcs of meteor strikes are picked 
off the telescope bv a photomultiplier, 
which amplifies the signal and passes 
it to a paper-tape recorder. The flares 
caused by the strikes are time-correlated 
with the signal broadcast by the Na- 
tional Bureau of Standards over station 
WWV. Intensity of flare is also re- 
corded, 

Observations began last December 
and, based on limited experience so far. 
Martin scientists believe that an average 
of 10 to 12 meteors strike the lunar 
surface at velocities of about 54,000 
mph. 

Threshold size of the meteors re- 
corded bv the system is that of a child's 
marble or larger. 

Martin scientists hope to know by 
mid-year whether this technique is 
valid for determination of the frequency, 
size and force of meteors hitting the 
lunar surface. If this pilot study does 
prove to be successful, the experiment 
may be expanded with a second tele- 
scope and more accurate magnetic tape 
recorders. 
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fPOWER EQUI 
EQUIPMENT I 


Answer: The system-designed 
Bendix"' HYDRAULIC MOTOR. 

It's a positive displacement vane 
motor of a cartridge design 
capable of providing continu- 
ous, intermittent, rapid revers- 
ing, or stalled service. Pressure 
balance rotor plus support by a 
hydrodynamic bearing results ii 
low friction operation over the entire 
motor speed range. The motor 
able for servo or non-servo operation. For 
servo motor operation the servo valve ' 
fold mounted directly to the motor. This 


WHAT IS 
NEW 
IN 

HYDRAULIC 

MOTORS? 


design eliminates servo valve 
adapters and thereby minimizes 
the manifold fluid volume which 
results in a high hydraulic 
stiffness and excellent motor 
response, Sizes from .07 to 0.962 
cu. in. revolution. Speeds to 3 600 
RPM. Bendix design experience 
includes advanced hydraulic sys- 
tems for missiles, aircraft, industrial, 
marine, and ordnance use. Let Bendix 
help you with your systems requirements. 
Write: Manager, Fluid Power Equipment Sales, 
Bendix Products Aerospace Division, South Bend 20, Ind. 


“"Hi 





Bendix Products Aerospace Division 



Critical path programs drawn in milliseconds! 



Computer Recorder draws complete critical path 
schedule charts in less than a second. It is the fast- 
est, most economical method available today to trans- 
late digital computer language into usable graphs, 
tabular data, or drawings. Information is recorded on 
35mm microfilm which can be enlarged to wall-size 
viewing charts, or directly on page-size photorecord- 
ing paper. Write today to Department C-30, General 
Dynamics | Electronics, Post Office Box 2449, San 

Diego, California, general dynamics | electronics G II II ID 3AN DIEGO 


PRODUCTION BRIEFING 


Hamilton Standard Division of 
United Aircraft Corp. will provide pro- 
pellers for Military Air Transport Serv- 
ice Lockheed C-130E turboprop trans- 
ports under a SlO-million contract from 
Nar v Bureau of Ships. 

Barnes Engineering Co., Stamford, 
Conn., has received a Sl.422.000 con- 
tract from Lockheed Missiles and Space 
Co. to produce horizon sensors for 
Agena space vehicles. Sensors are infra- 
red devices which activate small jets to 
keep the vehicle in a programed atti- 
tude relative to the earth. 

Telecomputing Corp.’s Advanced 
Structures Division, Los Angeles, Calif- 
lias received a 5360,000 contract from 
Boeing Co. to provide vertical fin-tip 
fairings for the 727 jet transport. 

Westinghouse Electric Corp. will con- 
tinue design and development of a re- 
actor for use in the Ncrva nuclear rocket 
engine under a follow-on contract from 
Aerojet-General Corp., Nona prime 
contractor. Contract portion covering 
the next nine months' work on the 
project totals $8.5 million. 

Electro-Optical Systems, Inc., Pasa- 
dena. Calif- has received contracts 
totaling 5354.215 from National Aero- 
nautics and Space Administration for 
additional research and development 
of electric propulsion engines. 

North American Aviation, Inc., has 
received a 53.3-million Navy Bureau of 
Weapons contract for modification, 
testing, demonstration and evaluation of 
the T2J-1 jet trainer with dual engine 
installation. 

Bechtel Corp., Vernon, Calif- will 
perform architectural and design engi- 
neering for three construction projects 
at National Aeronautics and Space Ad- 
ministration's Marshall Space Flight 
Center. Huntsville, Ala. The projects, 
estimated to cost about 52 million, in- 
clude expansion of the test division 
blockhouse, two 2S.000-gal. liquid oxy- 
gen storage tanks and partial construc- 
tion of a liquid hydrogen test facility. 

General Dynamics/Electronics will 
supply modification kits to add air-to- 
air ranging capability to TACAN navi- 
gation aid systems aboard all Navy tac- 
tical aircraft. Contract exceeding 52 
million from BuWeps calls for modifi- 
cation kits which will enable pilots to 
detennine distance separating each 
other as well as distance and direction 
between the aircraft and TACAN 
ground stations. 


The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 

Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including optical, 
aerodynamic and RF effects. 


SYSTEM ANALYSIS 

Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 


INSTRUMENTATION ENGINEERING 

Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 

Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 
in a dense-target environment. 


HYPERSONIC AERODYNAMICS 

Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facilities 
available. 


RADAR PHYSICS 

Theoretical and experimental studies in radar back-scattering. 
Interaction of RF radiation with plasmas. 


• A more complete description of the Laboratory’s 
work will be sent to you upon request. 
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NOW. . . 
KIFIS II 



1 AEROSPACE INSTRUMENTS | Kollsman’s state-of-the-art advances in aircraft instrumentation have 
made possible the development of KIFIS II. This latest version of the Kollsman Integrated Flight 
Instrument System is in production and ready to meet the requirements of today’s fast-growing jet fleets. 
A vital aid to high speed aircraft operation, KIFIS relieves the pilot of time-consuming computations by 
automatically and continuously sensing, correlating, correcting and displaying data essential for precision 
flying. It shows, at a glance, such readings as Mach number based on existing flight conditions, airspeed, 
angle-of-attack, altitude corrected for scale and static source errors, true temperature of outside air, 
and true airspeed. This Kollsman system is used in virtually all commercial jets now flying. 
New KIFIS components are interchangeable with those of earlier systems, and all installations are backed 
by Kollsman’s worldwide service and spare parts facilities. Write today for detailed information. 

Aerospace Ground Equipment 
Aerospace Instruments 
Celestial Navigation 
Display Systems 
Optical Electronics 
Ordnance 
Advanced Research 

Kollsman Instrument Corporation 



USAF Studies U. S., Soviet Space Potential 


(Ait Force 1.1. Gen. /aines Ferguson, 
deputy chief of slaff for research and tech- 
nology. told the House Armed Services 
Committee recently that it will lake a con- 
certed national effort In create a military 



tics in space. In a public statement released 



The basic military strategy of the free 
world has been founded, in recent 
years, on technological superiority in all 
combat media. Retention of our tech- 
nological superiority is challenged by 
the major space efforts and recognized 
accomplishments of the Soviets. It may 
be extremely difficult, if not impossible, 
for atmospheric defense systems to 
counter some of the possible military 
applications of the Soviet advances in 
space technology. 

There are, in effect, three major mili- 
tary problems confronting us today. 
. . . hirst, there is a marked imbalance 
between the Soviet bloc and the free 
world relating to intelligence activities. 
. . . Second, our defense against Soviet 
ballistic missiles is inadequate— in the 
event deterrence fails. Third, the Sov- 
iets have demonstrated increasing com- 
petence in spec technology which may 
have application to a broad spectrum 
of military systems. Since we cannot 
know the Soviet's intentions, we must 
be prepared to respond to a variety of 
threats— and to react without delay 
when the need is clearly defined. 

Potential solutions to each of the 
above problems are offered by space- 
systems. techniques, and applications. 
I stress the word, "potential." Much 
basic and applied research remains to 
be done merely to ascertain that solu- 
tions are technically feasible. There- 
after, advanced development will be re- 
quired to demonstrate subsystem or 
system capability and economic feasibil- 
ity. If, then, the decision is made to 
prepare for inventory production, opera- 
tional development of the full svstem 
will be undertaken. 

. . . We have completed our inten- 
sive study of the potential Soviet threat, 
the status of our technology relative to 
space applications, and the long-range 
objectives and needs of the Air Force. 
These long-range objectives and needs 
have been derived from a national 
viewpoint. We have considered them in 
relation to programs of other agencies, 
particularly the National Aeronautics 


and Space Administration. This has 
permitted us to prepare a coordinated, 
well balanced plan for the future which 
makes the best use of our limited re- 
sources. We have prepared and pub- 
lished a document, called the Air Force- 
Space Plan, which summarizes our cur- 
rent views on these subjects and identi- 
fies specific technological objectives for 
the next 10 vears. Under a cover letter 
from the Chief of Staff, the Space Plan 
provides basic guidance to the whole of 
the Air Force research and develop- 
ment community. Most of what I will 
have to sav ... is based on the Space 
Plan. 

I shall discuss in succession these 
topics: the philosophy underlying our 
interest in space capabilities, the mili- 
tary tasks to be performed in space, 
the technological problems we foresee 



LT. GEN. JAMES FERGUSON 

Lt. Gen. James Ferguson, deputy chief 
of staff, research and technology U.S. 
Air Force, was bom in Smyrna, Turkey, 
Aug. 15, 1913. His British parents later 
settled in Whittier. Calif., and lie was 
naturalized a in American citizen Mar. 

28. 1930. 


In 1934. he enlisted in the Air Corps. 



Force in 1952. lie became Vice Com- 
mander. Air Research and Development 
Command in 1959 and last April became 
Vice Commander, Air Force Systems 
Command. 

Gen. Ferguson was assigned as deputy 
chief of staff, research and technology. 
Headquarters USAF. and promoted to 


and the research and development pro- 
grams we think will solve them, the 
current status of our accomplishments 
in the past year, and finally, our conclu- 

Thc U. S. national space policy recog- 
nizes four reasons for conducting proj- 
ects in space: to increase scientific 
knowledge, to exploit commercial ap- 

E hcations. to strengthen nuhtarv capa- 
ilities, and to enhance national pres- 

Thc prime objective of Air Force 
space policy is to exploit space so as 
to retain U.S. military superiority in 
order to insure the peaceful use of 
space. To accomplish this, it is nee- 

space technology. 

It is clearly recognized, however, that 
spice systems must be considered to 
concert with all other weapon systems. 
Space systems will be selected for de- 
velopment and use when they offer 
either the only means or the best means 
of performing a specific mission. Space 
systems and related advances in tech- 
nology will lie further exploited for 
their prestige and scientific value. 
Development Pattern 

In thus extending and exploiting 
space flight technology, the Air Force 
will be continuing the pattern of devel- 
opment which has led in a single life- 
span from Kitty Hawk to Cape Canav- 
eral: from the Wright Brothers' first 
primitive airplane not only to Mach 5 
aircraft but also through the first air- 
breathing craisc missiles to the Minute- 
man intercontinental ballistic missile. 
This logical progression has already led 
to unmanned satellites which arc- now 

It has led from the X-l experimental 
rocket aircraft through the X-l 5 and 
is leading now to the Dyna-Soar. It 
will lead beyond, to manned space sta- 
tions and possibly to advanced aero- 
space craft capable of self-contained 
flight to and from space. All of these 
advanced craft have potential applica- 
tions to critical military missions. The 
Air Force will play the major military 
role in developing these capabilities. 

. . . The Secretary of Defense by di- 
rective of 6 March 1961 has assigned 
to the Department of the Air Force the 
responsibility for research, development, 
test, and evaluation of Department of 
Defense space development programs 
and projects which are approved after 
the date of the directive. This same 
directive authorizes each military de- 
partment and Department of Defense 
agency to conduct preliminary research 
to develop new ways of using space 
technology in order to perform its as- 
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landing minimums 


Bad weather costs big money. When 
ceilings and visibilities fall below min- 
imums, jet operators in particular face 
huge losses, because of schedule disrup- 
tions, idle equipment, passenger and 
cargo diversions. Lower takeoffs and 
landing minimums are the answer, pro- 
vided these can be achieved both safely 
and economically. They can, because 
Sperry has been at work for years on 
every aspect of the problem. 

Sperry has made hundreds of fully 
automatic landings to date, solidly prov- 
ing both concepts and equipment. First 
prototypes of the ultra-reliable auto- 
matic pilot of the future — the Sperry 

SPERRY PHOENIX COMPANY, DIVISION OF SPERRY RAND CORPORATION, PHOENIX, ARIZONA 


SP-50 with built-in glide slope extension 
capability for upcoming Boeing 727 jet- 
liners— already have been delivered. The 
famed SP-30 system, in service aboard 
the Douglas DC-8, Convair 880 and 
990, was designed with the automatic 
landing needs of the future in view. 
Douglas and Sperry already have dem- 
onstrated automatic takeoffs and land- 
ing approaches to the point of flare in 
the DC-8, employing SP-30 with glide 
slope extension and other advances. 

Among new Sperry flight instrument 
concepts is a system which will electron- 
ically display runway approach lights on 
the pilot’s windscreen, in any weather. 


Other “look-ahead" windscreen displays 
are in flight test. Electronic monitoring 
and pilot warning systems, autopilot and 
sensor comparators are in being today, 
and under continuing development. 

The immediate Sperry goal is safe, 
economical reduction of landing mini- 
mums to SO feet. A little farther in the 
future are practical systems for zero- 
zero takeoffs and landings, adaptable to 
each operator's needs. 

spiv 


signed functions. Upon completion of 
such preliminary research and upon 
DOD approval of follow-on develop- 
ment efforts, the Air Force would nor- 
mally be assigned developmental rc- 

Air force intends to be fully responsive 
to the needs of other services and DOD 
agencies. 

The timely and economical develop- 
ment of the nation’s space capabilities 
will require the closest cooperation 
among all participants. A true recipro- 
cal arrangement must exist between the 
Air Force and NASA if full advantage 
is to be taken of the technical accom- 
plishments of each agency. The Air 
Force and NASA have already estab- 
lished the broad basis for cooperation 
and a concerted effort is now being 
made to establish the principles and 
to formalize arrangements in connec- 
tion with the lunar program which will 
permit the fullest cooperation at all 
levels of Air Force and NASA manage- 

At the technical level, we arc in 
agreement with NASA officials that our 
programs must be mutually supporting 
—rather than competitive. 

Accordingly, the 10 major NASA-Air 
Force management agreements which 
have been consummated since 1959 
will be followed by such additional ar- 
rangements as may be required by the 
expanded NASA program. Ninety-three 
Air Force Research and Development 
officers arc now assigned to duty with 
NASA. These data illustrate the extent 
to which NASA and Air Force efforts 
arc already integrated within the Na- 
tional Space Program. 

Pressing Needs 

It is important to note, however, that 
some operational and related techno- 
logical needs are not common to both 
the civilian and military effort. Later 
in my discussion of the Air Force’s 

up a number of these differences. By 
closely integrating our program with 
NASA in furtherance of its goals, while 
at the same time conducting independ- 
ent research on purely military needs, 
the Air Force will make its best con- 
tribution both to the national effort and 
to the nation's future military space 
capabilities. 

The Air Force has devoted consider- 
able study to discerning the military 
potential of proposed space systems. 

A number of early military applica- 
tions are feasible during the next five to 
seven years. These will include space 
systems offering potentials better than 
those otherwise attainable for geodetic 
mapping, warning of ballistic-missile at- 
tack. aiding surface navigation, and me- 
teorological surveillance. Communica- 
tion satellites promise a better means 
of global military communications. Be- 


yond these early applications, space is 
expected to offer many possibilities. 
Some of these future applications will 
undoubtedly not be conceived until ad- 
ditional progress is achieved in space 
technology and operations. Most of the 
future application which can be antici- 

( latcd now must await further tcchno- 
ogical progress before being defined 
in detail. Therefore, these applications 
arc best described now in terms of the 
military tasks they may perform. 
Warning Systems 
These future applications will cer- 
tainly include improved space systems 
for attack warning and for nuclear test 
detection. These systems will also con- 
tribute to improved warning of intent 
of a potential aggressor. Further, it 
should be possible to obtain space sys- 
tems which will considerably extend 
early ground-based capabilities for sur- 
veillance of uncooperative satellites. 

Space systems may provide a break- 
through in the area of defense against 
ballistic missile attack. They may pro- 
vide techniques for early interception 
of hostile missiles. Moreover, this 
earlier intercept would provide addi- 
tional security through defense in depth 
and tactical flcxibilitv against other 
types of space weapon systems. 

Should the survivability of earth- 
based systems become marginal, de- 
ploying systems in deep space may be 
the only means of providing dispersal 
and remote location to insure surviva- 
bility. for example, space-based com- 
mand and control systems may offer a 
significant increase in survivability. Fur- 
ther. disruption of communications be- 
tween earth and space may require 
space-based command and control sta- 
tions for control of space operations as 
an extension of our present airborne 
command and control units. 

Meteorological surveillance, naviga- 
tional aids, and research and dcvcl- 

important support tasks having space ap- 
plications. Other principal support tasks 
that are expected to evolve arc logistics 
(including in-space maintenance and re- 
pair), solar-flare warning, training, and 

Military space technology has as its 
broad foundation many fundamental 
technological areas. In general, capa- 
bilities in these areas will be required 
for either civilian or military' space pro- 
grams. However, the inclusion of mili- 
tary needs will frequently demand 
special or unique characteristics in one 
or several of these capabilities. Such 
factors as cost, dependability, reusa- 
bility, quick reaction, positive control, 
security, and the combat environment 
have different implications for military 
missions than they have for scientific, 
commercial, or prestige applications. 
For example, rendezvous in a hostile 
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GENERAL ELECTRIC RTV SILICONE RUBBER 

I t— t - KEEPS THE 
""PRESSURE IN THE X-15! 



Critical pressurized areas of the X-15, designed and built by 
North American Aviation through a joint NASA-Air Force- 
Navy research project, are sealed with General Electric RTV 
(room temperature vulcanizing) silicone rubber. After a thor- 
ough analysis of all high temperature sealants, RTV was 
selected to seal the aft bulkhead behind die cockpit, instrumen- 
tation compartment and shelving near Ute ship's mid-section. 


RTV adhesive seals heating blanket for helium pressure regu- 
lator. RTV rubber forms tenacious bonds to most materials pro- 
vided surfaces are properly primed. It is easily removed from 
unprimed surfaces. It can be applied by dipping, pouring, 
spraying or buttering — cures in place at room temperature to 
form a tough, flexible seal. Cure limes can be varied from min- 
utes to hours depending on catalyst used and heat, if applied. 



Protection against hydrogen peroxide spillage is provided by 
RTV silicone rubber coating on this three position actuator. 
RTV is commonly used to protect against moisture and many 
chemicals. It’s used in almost all U.S. missiles and space 
vehicles, not only for sealing, but for electronic potting and 
encapsulating, and as thermal insulation. It combines excel- 
lent electrical properties with physical protection. 



A wide range of RTV compounds meet a variety of application 
requirements. Low viscosity RTV-11 (or transparent LTV-602) 
is used for potting electronic assemblies and coil impregnation. 
RTV-77, 88 and 90 are mainly used for high-temperature seal- 
ing and for thermal insulating and ablative applications. 
Intermediate viscosities meet other insulating and sealing re- 
quirements, arc also used as flexible mold materials. 


If you would like a free sample for evaluation, write on your 
letterhead, describing your application. Section J366, Silicone 
Products Department, General Electric Co., Waterford, N. Y. 
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environment with noncooperative, eva- 
sive targets will be a military require- 
ment. In contrast, the lunar landing 
program will involve rendezvous with 
cooperative targets in specified and con- 
trolled orbits. An early awareness of 
such implications as these and a grow- 
ing understanding of the potential mili- 
tary usefulness of space have been in- 
strumental in shaping the Air Force 
space program. As a result, we have 
undertaken a series of closely related 
efforts. These efforts have been initi- 
ated both' to exploit the earlier military 
space applications and. at the same time, 
to expand our capabilities in several 
well-defined areas of technology, I will 
now discuss these 11 areas with you 
and will outline briefly the major pro- 
grams which are under way and some 
which we can foresee as desirable during 
the next few vears. 

Improved Boosters 
To begin with, all space payloads re- 
quire launch vehicles to get them into 
space. While launch readiness, relia- 
bility, and cost reduction are desirable 
for all space activities, they are manda- 
tory if routine military operations are to 
become practical. Consequently, we are 
pursuing two concurrent courses. First, 
we are working toward increasing the 
thrust of chemical boosters for the 
earlier military missions in space. Sec- 
ondly, we arc bringing forward the tech- 
nology of nuclear rockets in anticipa- 
tion of benefiting from their great 
potential for longer endurance, more 
favorable thrust-to-weight ratios, and 
reduced cost per pavload-pound in or- 
bit. In the chemical area, increased 
payload capacity will result from modi- 
fications to the Titan 2 booster. Such 
modifications as the addition of solid 
storable rockets, for example, could re- 
sult in the capability for placing several 
tons in orbit. The large solid booster 
program will provide the basic tech- 
nology for development of future rocket 
motors capable of placing even larger 
payloads in orbit. The Atomic Energy 
Commission and NASA arc currently 
carrying the primary efforts in nuclear 
rocket technology. 

Within our present funding restric- 
tions we are conducting corollary stud- 
ies aimed at gaming maximum advan- 
tage from their efforts. 

In-Space Propulsion 

If the payload is to maneuver in 
space, in-space propulsion ranging from 
low-tluust devices to high-thrust engines 
is required. Although low-thrust pro- 
pulsion is essential to virtually all mis- 
sions in space, such requirements as 
interception or avoidance of noncoop- 
erative objects dictate a need for a high 
degree of maneuverability not essential 
to scientific operations. Continued ef- 
fort in applied research upon low- 



BY MOLECULAR BEAM 


• Depicted above is a tailored interface hypersonic 
shock tunnel used as a source of high speed neutral atoms and molecules for a 
"molecular" beam. With this beam, the constituents of air are made to collide 
at the relative kinetic energies appropriate to the high temperatures encountered 
in hypersonic flight. Too hot to be produced by an oven, yet too slow to be 
obtained conveniently from an ion beam by charge exchange, these particle 
energies can readily be obtained from a shock tunnel. In the hypersonic nozzle 
random energy is converted into well-directed uniform translational motion. 
When scattered from a gaseous target, this beam will allow differential cross 
sections to be measured and provide much needed data on which to base better 
calculations of gas properties. When scattered from a solid surface, the beam 
can provide information about the exchange of energy between the beam and 
the surface as well as information about the structure and chemical characteristics 
of the surface. 

At CAL we are engaged in a wide variety of fundamental studies in which 
spectroscopic, microwave, and other techniques are combined with shock tube 
and shock tunnel methods in efforts to unfold the behavior of the atoms and 
molecules of air. 
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U.S. Air Force Sets Four World Climb Records 


With ltsT-38 Trainer 


On February 19 the U.S. Air Force announced that its 
own supersonic T-38 trainer broke four time-to-climb 
records previously held by one of the highest performance 
fighter aircraft. Taking off from a standing start, the T-38 
reached: 

9,843 feet (3,000 meters) in 35.624 seconds 
19,686 feet (6,000 meters) in 5 1.429 seconds 
29,529 feet (9,000 meters) in 64.76 seconds 
39,372 feet ( 12,000 meters) in 95.74 seconds 
These world records were set by Major Walter Daniel in 
a Northrop T-38 at Edwards Air Force Base, California. 


His time to 29,529 feet was 16 seconds (or 20 per cent) 
faster than the previous record. 

The young men who enter the U.S. Air Force today can 
look forward to beginning their supersonic flying program 
in a trainer matched to the performance of the most ad- 
vanced tactical aircraft. Next month the Air Training 
Command will graduate the first class of pilots to receive 
their training in the record-breaking T-38. 

NORTHROP 


thrust electrical propulsion is expected 
to culminate this year in the first test 
of an ion engine in space. 

Further testing of electrical propul- 
sion units will be conducted in a series 
of coordinated Air Force, NASA, and 
AEC tests under a program utilizing 
nuclear power supplies. The higher 
thrust requirements for rapid and sus- 
tained maneuvering in space may be 
met earliest by chemical rockets using 
storage propellants. Wc have presently 
under consideration several efforts 
which have been under way in the ap- 
plied research program. These con- 
siderations may show the necessity for 
undertaking an advanced technology 
program on a chemical upper stage for 
in-space maneuvering. 

The most promising approach for 

undonbtcdlv is represented bv the nu- 
clear rocket. 

I have been speaking thus far of 
payloads in space, whether manned or 
unmanned. Obviously, if the payload 
includes man. bioastronautics equip- 
ment is necessary to sustain life and to 
permit man to function effectively. 
How effectively, we have yet to learn. 
Consequently, the pressing question of 
special military interest is: "Can man 
effectively perform specific military com- 
bat and non-combat functions in 
space?" The Mercury program will pro- 
vide some early data at the lower orbital 
altitudes. I Iowcvcr. to answer the ques- 
tion for longer duration missions and 
for operations through the Van Allen 
belts, wc believe that a logical progres- 
sion of experiments is necessary in order 
to proceed with dispatch and confi- 
dence-. The Air Force has interest, ex- 
tensive experience, and unequalled na- 
tional capability- in bioastronantics and 
has. in fact, been carrying on a r igorous 
applied research effort in this field, in 
addition to our extensive participation 
in the Mercury program. However, our 
investigations to date have been largely 
limited to ground-based testing. Wc 
arc currently studying and making plans 
for those advanced technology programs 
which would involve testing in space 
to determine man’s military capabili- 
ties in space. These programs would, 
of course, provide substantial contribu- 
tions^ to the over-all National Space 

■flic effective use of man in space 
and the adequate design of the vehicle 
and payload demand detailed environ- 
mental data on space. The needs for 
these data arc common to all agencies 
concerned with the design of systems 
capable of prolonged, dependable orbi- 
tal operations. Because of this, we in 
the Air Force arc relying heavily upon 
the efforts of NASA to provide iis with 
these basic scientific data. Wc are, 
however, carrying on applied research 


DEFENSE CONTRACT AWARDS 

First Fiscal Quarter Summary— 1962 

Now available free from AVIATION 
WEEK AND SPACE TECHNOLOGY 
are summary reports of defense contract 
dollar awards covering the first fiscal 
quarter of 1962. These reports show 
defense dollars awarded in 168 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the fourth fiscal quarter of 1961. 

Reports are available on an individual request 
basis in the following system areas: 
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AVIATION WEEK AND SPACE TECHNOLOGY 

RESEARCH DEPARTMENT 

330 West 42nd Street, New York 36, N.Y. 
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RCA OFFERS ENGINEERS WORLD-WIDE 
OPPORTUNITY IN MISSILES, SATELLITES 
AND DIGITAL DATA HANDLING SYSTEMS 

Join RCA Service Company engineers working on 
world-wide assignments on such vital major pro- 
grams as Minuteman, ComLogNet, Tiros and Damp. 
The engineering planning, management and appli- 
cation of such highly complex electronic systems 
comprise much of RCA Service Company’s current 
work. Satellite instrumentation and digital data han- 
dling devices are the equipment areas. 

HERE ARE THE FIELDS OF WORK: 

• Systems engineering • Systems evaluation and anal- 
ysis • Project engineering • Installation engineering 

• Operations research • Checkout test and acceptance 

• Data processing 

Required is a Bachelor’s or advanced degree in 
electronics, aerospace engineering, computer engi- 
neering, mathematics or physics. Openings, too, for 
scientific programmers. 


You’ll be located in the United States or overseas— 
at project headquarters, a plant, lab, or equipment 
site. Salaries are good; some positions include bonus 
or per diem arrangements. And with RCA you enjoy 
the advantages of one of industry’s most modern 
benefit programs, including generous company- 
paid insurance for you and your family. RCA pays 
relocation expenses. 

If you can qualify for this exciting work, please send 
your risumi to: 

Mr. James M. Bell, Dept. AW-3 
RCA Service Company 
Cherry Hill, Camden 8, N.J. 

An Equal Opportunity Employer 
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Boeing s Aero-Space Division h 
conlracls on such advanced prog: 
Saturn S-IC booster, the Minim 
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While most assignments are in Seattle, 
Aero-Space Division openings are also avail- 
able at Cape Canaveral, Florida; Vanden- 
berg Air Force Bose, California; and New 
Orleans. Send vour resume, today, to Mr. 
W. B. Evans, The Boeing Company, P.0. 
Box 3707-AWH, Seattle 24, Washington. 


Outstanding Boeing 
openings in the 
Pacific Northwest 

The evergreen Pacific Northwest offers 
engineers , scientists and their families a 
unique opportunity to live year-round in 
a vacalionland famous for its abundant 
and varied recreational advantages . . . 
including the island-strewn waters of 
Puget Sound .. .dramatic mountain 
scenery, forests, streams and lakes . . . 
miles of beautiful shore-front homes, out- 
standing schools and cultural activities. 



capabilities to aircraft projects. 


Transport Division provides a career en- 
vironment conducive to rapid advance- 
ment and deeply rewarding achievement. 
Send your resume, today, to Mr. Ivan 
Phillips, The Boeing Company, P.0. Box 
707- AAJ, Renton, Washington. 
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(including top technical assistance) 


from the oldest American name in X-ray 


Ansco— America’s first manufacturer of X-ray film (in business 
since 1842)— not only has the right material for any problem . . . 
but its staff of trained technical men all over the country are at 
your service to solve any technical problem of inspection. We invite 
you to use them— they are the extra that means so much in helping 
your operation reach optimum efficiency. 

ANSCO— America’s first manufacturer of photographic materials . . . since 1842. 
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in those aspects of the environment 
which influence the design and opera- 
tion of systems unique to military op- 
erations. As an example, the military 
requirement for continuous operation 
makes especially critical the need for 
solar flare forecasting. We have devel- 
oped crude techniques for this. By 
further research, wc expect to signifi- 
cantly improve these capabilities within 
this decade. 

If operation from a space vehicle or 
base other than the one used for trans- 
port is required, a capability for rendez- 
vous, docking, and transfer is necessary. 
We believe, however, that the earliest 
military capability needed in this area 
of technology is for rendezvous with 
noncooperativc satellites in order to in- 
spect them. As we reported to you 
last year, wc have undertaken the Satel- 
lite Inspector Program (621-A) to pro- 
vide for an early feasibility demonstra- 
tion of unmanned rendezvous. Within 
the limitations of our available funds 
we have given this program the high- 
est priority, and the first rendezvous 
demonstration will be an early accom- 
plishment. The capability for manned 
rendezvous is another military need. Wc 
expect, however, to depend upon the 
National Aeronautics and Space Admin- 
istration Gemini program for the initial 
step toward this capability. 

Power Supplies Required 

As capabilities to operate equipment 
in space are achieved, power supplies 
will be required. We in the military 
have a special interest in power sup- 
plies for long-duration, high-power sys- 
tems of several hundreds of kilowatts. 
As an example of their application, they 
will be required for future electrical 
propulsion units. Accordingly, we have 
under way the Spur program which will 
result in the demonstration of a long- 
duration, high-power system by the 
latter part of this decade, based upon 
current funding. For the nearcr-in ap- 
plications, at more modest power levels, 
we may undertake in the near future an 
advanced technology program for a 
smaller solar power supply. As a step 
toward higher powered nuclear sup- 
plies. a 3-kilowatt nuclear power source 
will be tested in space within a few 

One of our primary missions in space 
is surveillance. Observation from space 
for this or any purpose requires sensors. 
This area of technology has occupied a 
particularly significant position in our 
Midas program, as you are aware. 
Within this program and in conjunc- 
tion with the highly successful Discov- 
erer program wc have been advancing 
sensor technology at a rapid pace. Much 
remains to be done, however, and the 
pursuit of improved infrared sensors, 
higher-resolution photographic cameras, 
and improved radars represents a large 


portion of our applied research projects. 
Many of these projects are approaching 
fruition. Wc are examining many of 
them now with respect to their evalu- 
ation in space through a series of related 
advanced technology programs. 

The Space Detection and Tracking 
Systems, Spadats. which is partially op- 
erational now, will detect and track 
space objects and will provide the ac- 
quired data directly to North American 
Air Defense Command and Defense 

Communications Technology 

Communications from space to earth, 
to other points in space, or between 
points on earth via space require com- 
munications equipment which will func- 
tion satisfactorily in space. The special 
military interest in communications 
technology arises from the need for an 
integrated secure system of military com- 
munications which will reliably operate 
under any anticipated condition includ- 
ing the presence of interference— man- 
made or natural. At the present time, 
Air Force communications efforts arc 
confined to the applied research pro- 
gram. In project West Ford we re- 
cently attempted unsuccessfully to dis- 
perse small dipole reflectors in orbit to 
sene as a passive, jam-resistant area 
communications system. We expect to 
repeat this experiment soon. Beyond 


this, our efforts in applied research and 
studies of anticipated requirements have 
resulted in defining certain active satel- 
lite communications requirements of in- 
terest to the Air Force. 

Re-entry and Recovery 
The return of payloads from space 
requires re-entry and recovery. To be 
of continuing military value, military 
space operations must be capable of 
routine performance. Considerations of 
effectiveness, economy, flexibility, and 
recoverability preclude long-term opera- 
tional employment of any manned sys- 
tem designed for one time or infrequent 
scientific experiments. Wc believe that 
this means that there is a specific need 
for techniques permitting selective, con- 
ventional aircraft-type landings within 
the largest possible geographical area 
and with subsequent re-use of the ve- 
hicle after minimum refurbishment. In 
addition, the possible future require- 
ments for military systems pose a poten- 
tial need, not shared by nonmilitary 
agencies, for precision re-entry. Wc arc, 
in our applied research and advanced 
technology programs, pursuing projects 
relating to these objectives— advanced 
aerospace propulsion concepts, advanced 
guidance and control systems, and 
others. The Discoverer program has 
been instrumental in providing im- 
proved orbital injection and re-entry and 
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Two motorists set out at the same time to go from A to B, a dis- 
tance of 100 miles. They both followed the same route and trav- 
eled at different, though uniform, speeds of an integral number of 
miles per hour. The difference in their speeds was a prime number 
of miles per hour, and after they had been driving for two hours 
the slower car was five times further from A than the faster car 
was from B. How fast did the two motorists drive? —Contributed 
Don't call us, we'll call you ! We've got a new procedure for career 
interviews during the IRE Show this month. Send your resumd 
and phone number now to Mr. Harry Laur and let us do the rest. 
We’ll call you (hang the expense!) and arrange a convenient date 
and time for you to meet with a member of our technical staff in 
New York. 

answer to last week’s problem : The area of the triangle will 
be minimal if the beech tree bisects the side on which it lies. The 
area of the triangular portion is 939, 1 20 square yards. The length 
of the fence is 2018 yards. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 
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Only at Ryan Aerospace can you work on the 
NEW LIFT- FAN V/STOL RESEARCH AIRCRAFT 


Years of pioneering in V/STOL aircraft has 
resulted in Ryan winning the competition to 
design and build the U.S. Army's VZ-11 high- 
speed jet V/STOL research aircraft to be 
powered by General Electric's lift fan propul- 
sion system. If you are a career engineer inter- 
ested in this very advanced concept, which 
may alter the entire future pattern of flight, 
you are invited to talk to Ryan concerning a 
top-salaried job. 

Stable, long-established Ryan is on the move! 
A highly diversified company, Ryan not only has 


two current VTOL programs but is also a leader 
in many other phases of space age aerodynamics 
and electronics. 

You will find that Ryan Aerospace offers you 
not only a challenging opportunity now but also 
every chance to advance. And in warm, sunny 
San Diego on the blue Pacific, you will enjoy 
living that is considered America's finest. 

SEND RESUME IN COMPLETE CONFIDENCE 
TO: JACK GREGG, Professional Employment, 
Ryan Aeronautical Company, 2733 Harbor 
Drive, San Diego 12, California. 



recovery techniques which may have 
later application to future military sys- 

In addition to these areas of tech- 
nologies, there arc unique military needs 
in the areas of weapons and command- 
control equipment technology. In each 
of these two areas, we are primarily 
limiting our efforts to applied research. 
In the weapons area, we are investigat- 
ing the feasibility of new weapon con- 
cepts. We are already aware that the 
most effective weapons in space may 
prove to be of a non-nuclear variety. 
In this area, as in all areas, it is essen- 
tial that we do not become fixed on any 
one approach or achievement as the 
ultimate solution. In this same vein, 
we must not be restricted from explora- 
tory developments merely because a 
clear application is not vet evident. 
The command-control function, as the 
need for positive control extends be- 
yond the limited horizons of past years 
to the vast regions of space surrounding 
the earth’s surface, imposes challenging 
problems. 

We are limited at the present time 
to investigation of these problems in 
our applied research program. 

Man's Space Role 

I have briefly touched on the major 
technological areas which underlie fu- 
ture military exploitations of space. 
They concern: launch vehicles; in-space 
propulsion; bioastronautics; environ- 
mental data; rendezvous, docking, and 
transfer; power supplies; sensors; com- 
munications; re-entry and recovery; 
weapons; and command-control. There 
is one further subject I would like to 
discuss at this point, however— man’s 
role in space. Man has certain qualita- 
tive capabilities which machines cannot 
duplicate. ITe is unique in his ability 
to make on-the-spot judgments. Tie can 
discriminate and select from alternatives 
which have not been anticipated. He 
is adaptable to rapidly changing situa- 

Thus, man’s inclusion in military 
Space systems will significantly increase 
the flexibility of the systems, as well 
as increase the probability of mission 
success. 

As an example, the early flights of 
the X-l 5 aircraft were analyzed to de- 
tennine the flight success rate on an 
unmanned basis. Malfunctions occur- 
ring in several flights would have re- 
sulted in loss of the aircraft if it had 
been unmanned. Instead, all flights 
were completed successfully with the 
exception of one where repairable land- 
ing damage was sustained. It is for 
these reasons that we believe that man 
is essential not only in operational space 
systems, but also in those programs de- 
signed primarily to further technological 
capabilities in space. It appears that the 
Soviets have come to the same con- 



Outstanding opportunities in: 

CONTROL SYSTEMS 
DEVELOPMENT 

The Columbus Division of North American Aviation 
offers outstanding opportunities to engineers experi- 
enced in the analysis, development and design of 
control systems for missiles and aircraft. 

Specific openings are available for the following: 
Senior Engineer to develop original designs of 
flight control systems using advanced adaptive 
and digital techniques. These systems include 
primary flight controls, secondary flight controls, 
actuators, control servos, stabilization systems 
and complete autopilot systems. Complete analog 
computer facilities are available. 

Senior Engineer in Missile Aerodynamics to con- 
duct stability and control, trajectory, and flight 
dynamics studies on advanced tactical missile 
systems. To analyze open and closed-loop dynamic 
missile systems including the effects of autopilot 
characteristics and system noise. 

Specialist in Aircraft Flying Qualities to conduct 
analytical studies of flying qualities, control sys- 
tem requirements and stability augmentation for 
conventional and V/STOL aircraft. Will be 
responsible for initiating and directing static and 
dynamic piloted simulator studies and wind 
tunnel tests. 

Please send resume to: North American Aviation, The 
Professional & Technical Employment Office, Attn: H. 
Keever, Manager, 4300 East Fifth Avenue, Box AW- 
461, Columbus 16, Ohio. 
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elusion. Much of the Soviet space ef- 
fort with which we are familiar is de- 
voted to manned space developments. 

Many of the programs that we have 
under way now will soon require testing 
of systems and subsystems in the true 
space environment. We have studied 
these testing requirements, and we have 
concluded that a manned military test 
station in space provides the only rea- 
sonable solution to the problems of 
testing equipment designed for use in 
space. We are convinced that a manned, 
military test space station program 
should be undertaken as early as pos- 
sible. We are tending toward a proposal 
that this be a coordinated program with 
NASA, possibly employing the Gemini 
vehicle as an initial transport vehicle for 
use with the orbital test station. 
Through this coordinated program, it 
seems reasonable to assume that the 
best interests of both the military and 
civilian test programs in space could be 

Significant Milestones 

The discussion thus far may have 
seemed to imply that all our space ac- 
complishments arc yet to come. How- 
ever, we have not been standing still: 
a number of significant milestones have 
already been achieved. Considerable 
progress has been made since the launch 
of Discoverer 1 in February. 1959. 
Among the accomplishments to which 
we look with pride are the 36 Discov- 
erers launched as of December. 1961, of 
which 25 have been lofted into orbit 
and 1 1 have been successfully recovered 
from orbit. Just last December the 
capsule from Discoverer 36 was recov- 
ered after four days in orbit— which is a 
new record for time in orbit and re- 
covery. The success in this program 
has increased our scientific knowledge 
and has strengthened our military capa- 
bilities. The probability of successful 
re-entry' and recovery of payloads from 
orbit is steadily increasing. 

Wc have successfully orbited two 
Midas satellites this past year and we 
have acquired useful data. 

Dyna-Soar Program 

The Dyna-Soar program, a coopera- 
tive effort with NASA, was recently re- 
oriented from suborbital to early attain- 
ment of orbital flight to provide early 
technology for controlled re-entry' and 
recovery needed for potential future 
military applications. Tire configuration 
for the Dyna-Soar orbital glider has 
been selected in preparation for its first 
orbital flight. An intensive analysis 
has been conducted on the Dyna-Soar 
program and we believe we have deter- 
mined the best way to accelerate the 
schedule to achieve manned orbital 
flights in the Dyna-Soar at the earliest 
possible date. All key glider and associ- 
ate contractors have been selected and 
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to visit Hughes 
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via the Hughes stereo viewer 


tour . . . our modern facility, see for yourself why 
HUGHES is the West's leader in advanced electronics, 
look ... at all the advantages living in a Southern 
California suburb has to offer. ■ What the HUGHES 
Stereo Viewer won't show you is that our Advanced 
Electronics Division has new, long-range aerospace 
contracts creating immediate need for degreed ELEC- 
TRONIC ENGINEERS with two to fouryears' experience 
in one of the following areas: ■ TEST EQUIPMENT 
DESIGN ■ RADAR ■ MICROWAVE ■ QUALITY 
CONTROL ■ SYSTEMS ANALYSIS ■ CIRCUIT 
DESIGN ■ SEMICONDUCTORS ■ COMPUTERS. 
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at SIKORSKY ... 


responsible and rewarding 
positions for qualified men: 

ADVANCED CONCEPTS ENGINEERS 
PRELIMINARY DESIGN ENGINEERS 
HUMAN FACTORS ENGINEERS 

The significant achievements of Sikorsky Aircraft in 
their long-range V/STOL programs, both in military 
and commercial fields, provide unusual opportunities 
for engineers. If you are seeking professional growth 

at Sikorsky create the ideal environment for progress. 

Qualified men are invited to submit their resume, 
including minimum salary requirements, to Mr. Leo J. 
Shalvoy, Personnel Department. 

Sikorsky Aircraft — 

STRATFORD, CONNECTICUT An Equal Opportunity Employer ■“* 
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STRESS ENGINEERS 
STRUCTURAL ENGINEERS 
PLASTICS ENGINEERS 

for: <t«9' 

VX^Repkewich Prc 

KAMAN AIRCRAFT 

Bloomfield, Conn. (A Suburb of F 

fessional Personnel Dept 

CORP 

artford, Conn.) 


program redirection lias been defined. 
The Dyna-Soar system project office 
is implementing its program redirection 
plan and is currently on schedule. 

Programing is under way to meet 
the booster requirements for orbital 
flight. 

It must be re-emphasized that the 
characteristics of manned military space 
vehicles must necessarily be consider- 
ably different from manned space 
vehicles employed for scientific experi- 
mentation and explorations. These dif- 
ferences arc related to such factors as 
launch response time, maneuverability 
in orbit, maneuverability during re-entry 
phase, precision recovery with conven- 
tional landing, vehicle re-use after mini- 
mum refurbishment, and weapon in- 
corporation. Except for maneuver in 
orbit, the Dyna-Soar system has been 
specifically designed to meet the above 
cnaractcnstics. Tire Dyna-Soar pro- 
gram represents an entirely new ap- 
proach to advancing military tech- 
nology. We are proceeding with a 
system of developments to determine 
feasibility and to define the military 
missions which might be perfonned with 

The Satellite Inspector development 
and test program has been examined to 
determine a way in which it can be 
accelerated to give us an early capa- 
bility. 

Future Concepts Studied 

A scries of intensive studies on fu- 
ture concepts has been completed. 
These studies have pennitted us, in 
many instances, to define the charac- 
teristics of future, desirable military 

The status of our operational com- 
mands. insofar as space systems are 
concerned, has also been affected. The 
Air Defense Command and Strategic 
Air Command arc the operational com- 
mands most concerned with space sys- 
tems. Air Defense Command is al- 
ready operating an clement of the Space 
Detection and Tracking System 
(Spadats) under the operational con- 
trol of the Coinmander-in-Chief 
NORAD. This is in accordance with 
the policy that wc have proposed: that 
space systems will be operated by the 
services under the operational control 
of the existing unified or specified com- 
mand responsible for the functional 
area concerned. In addition, our opera- 
tional commands arc actively participat- 
ing in all of our current planning for 
future space systems. I can assure you 
that when wc have developed space sys- 
tems to the extent that they are ready 
to be turned over to the operators— 
our operating commands will be ready. 

Although the list of our accomplish- 
ments is long and one in which we 
take pride, there are at present many 
shortcomings. For instance, we cannot 
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TO ENGINEERS AND SCIENTISTS 
LOOKING FOR GREATEST PERSONAL 
INVOLVEMENT IN MAJOR SYSTEMS FOR SPACE: 


COMMON SENSE SAYS, “LOOK TO THE HEAVENS”... OR DOES IT? 


All of the glamour that surrounds hardware in 
orbit often obscures one very meaningful fact. As 
much as 80% of a complete space system is, and 
remains, on the ground. 

Here's another fact. Within General Electric, tech- 

space programs concentrates here in Syracuse, 
New York. 

For instance, the highly reliable radio-inertial 
guidance system our engineers developed for 
ATLAS (now operational with the USAF) is the 
same system that has been used for booster guid- 
ance on 75% of America's space shots. 

Another system, utilizing an entirely different 
set of engineering concepts, is MISTRAM*. Its 
current function is to introduce a revolutionary 


magnitude of precision into ICBM trajectory meas- 



Still other programs such as GEESE (General 
Electric Electronic System Evaluator), the vast- 
scale Air Weapons Control System 412-L. Theoret- 
ical and Applied Space Physics, Radiation Effects 
Research, and many more, provide rugged exercises 
id technical ingenuity. 


AN ADDED THOUGHT 

This much diversity in one organization generates 
a uniquely flexible type of career environment. 
You can plot and re-plot your best avenue of ad- 
vancement, without having to leave the company 
in order to do so. 

IMMEDIATE OPPORTUNITIES 
IN THESE AREAS: 

Communication Systems / Operations Analysis/ 
System Equipment Analysis / Weapons Integra- 
tion / Applied Mathematics / Telecommunications 
Systems Design / Programming Analysis / Engi- 
neering Writing / Antenna & Microwave Compo- 
nents / Equipment Evaluation / Information 
Processing & Display Systems / Human Factors 

(or an informal outline of your education and ex- 
perience) in full confidence. Address to Mr. P. W. 
Christos, Dip. 64-WJ. 

An Equal Opportunity Employer 
l*H *1 DEFENSE SYSTEMS DEPARTMENT 
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AiResearch Needs Engineers for 

SPACE 

ENVIRONMENTAL 

CONTROL 

SYSTEMS 


AiResearch immediately needs preliminary design, creative 
board-type designers and hardware development engineers at 
all levels, with backgrounds in the following disciplines: 


Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Here is an opportunity to participate in a major expansion of 
a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B. S. and up. 
Garrett is an “equal opportunity” employer. 


For interview arrangements, please send complete 
resume to Mr. Tom Watson 

AIRESEARCH MANUFACTURING DIVISION 

HI 985/ So. Sepulveda Blvd., Los Angeles 45, California 


that there are major unsolved national 
problems to which space systems offer 
potential solutions, that certain of these 
solutions are available now, that reali- 
zation of additional future solutions is 
dependent upon advancing the state of 
military space technologies, that the pro- 
posed 1965 Air Force Space Program 
is a significant next step to future space 
capabilities, and that the program in 
future years will need to be even more 
vigorous and comprehensive. 


Large Space Chamber 
Contract Awarded 

Space environmental chamber with 
200-ft. diameter will be studied for 
USAF under a research contract 
awarded by Arnold Engineering Devel- 
opment Center, Air Force Systems 
Command, to the Bechtel Corp. 

Purpose of the contract is to study 
alternate structural and system con- 
figurations during a nine-month period. 
At the end of that time, USAF will 
evaluate the report to aid in establish- 
ing final design criteria. 

Planning and construction of a 
smaller unit, the Mk. 1 Aerospace En- 
vironmental Chamber (AW Sept. 25, 
1961 . p. 221), currently is under way at 
AEDC. with completion scheduled for 
the end of this year. The Mk. 1 cham- 
ber is 55 ft. in diameter and about 70 
ft. high. It could easily fit inside the 
proposed new chamber, and be moved 
in nearly upright through the airlock, 
which is about 70 ft. in diameter. 

The new chamber will be used to 
check out complete spacecraft and space 
systems in vacuum and thermal condi- 
tions close to those of space. Provisions 
for operational tests of nuclear-powered 
vehicles will be built into the chamber. 

Bechtel, as prime contractor for the 
study, will head a team including Chi- 
cago Bridge &• Iron Co., Arthur D. 
Little, Inc.. National Research Corp. 
and FMC Corp. McDonnell Aircraft 
Co. and David Clark Co. will serve as 
consultants. 


Vacuum Chamber to Test 
Saturn S-2 Components 

Vacuum chamber which will permit 
thermal studies in simulated altitudes 
up to 550 mi. will be built at North 
American Aviation’s Aerospace Labora- 
tory and will be used immediately upon 
completion in late summer or early fall 
for system and component testing for 
Saturn S-2 booster and Apollo space- 
craft programs. The chamber, to cost 
approximately 5500,000, will be com- 
pany financed and will be used for space 
research on a corporate-wide basis. 

It will be a horizontal stainless steel 
cylinder 15 ft. in dia. and 26 ft. long. 
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WHATEVER THE CHALLENGE ... 


. . . whether it's manned spacecraft 
or further mastery of the atmos- 
phere — engineers and scientists 
at Chance Vought take pride in 
solving new problems. Significant 
programs like Crusader, Scout, 
VTOL, Saturn and others have 
opened a wide range of oppor- 
tunities. If you have a degree in 
engineering and 2 years' direct 
industry experience, investigate 
openings in these areas. ■ 
TRAJECTORIES ANALYSIS 
Vehicle performance analysis, 
trajectory analysis of rocket 
booster systems, familiarity 
with rocket engine perform- 
ance characteristics and 
orbital and space flight me- 
chanics. Assignment would 
be on booster vehicle sys- 
tems: lunar and interplane- 
tary missions and trajectory 
analysis, and development 
of advanced methods for 


solving all types of trajectory 
problems. ■ CONCEPTUAL 
AND PRODUCT DESIGN Pro- 
vide technical design input rela- 
tive to the design of a major 
component of a spacecraft, 
launch vehicle, aircraft system 
or similar project. Specific 
assignment would be in the 
areas of conceptual design, 
major airframe structures, fluid 
and gas systems, electrical 
systems and components, and 
pyrotechnics and separation 
systems. ■ aerody- 
namics Aircraft, missile 
or launch vehicle configura- 
tion design; stability and 
control, airloads and aerody- 
namic heating ■ dynam- 
ics Flutter and vibration, 


SUBMIT YOUR RESUME TO Professional Placement Dept. AW 3 

© CHANCE VOUSHT .... 

P. O. Box 5907 Dallas 22, Texas an equal opportunity employer 
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FOUNDATION 
for thought 

thinking data systems 


\ Data Systems Division, Van Nuys, California, is the foun- 
on for much of the creative thinking taking place today in 
>space communication. In fulfilling its charter for the creation, 
dopment and production of ground based military data 
:ms, this modern facility is making significant contributions 
jace age technology. 


sts and engineers with experience and interest in expand- 
in’s capability in military data systems are invited to in- 




about the professional opportunities at RCA Data Systems 
equal opportunity employer. Just call or write: 
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Cape Airline Service 

I wish to take issue with ail item pub- 
lished in the Feb. 5 issue of Aviation Week 
under the heading of Airline Observer 

(p. 47). 

This article dealt with the airline 
sen-ices rendered to Cape Canaveral. Fla., 
and read in part. "However, insufficient 
sales, reservations and information facilities 
are creating an increasing volume of com- 
plaints . . .” 

Kastcm Air Lines, recognizing the im- 
portance of rendering good service to the 
Cape Canaveral area, in November. 1961, 
remoted the reservations and information 
services formerly located at the Melbourne 
Airport to the Area Reservations Office- 
located in Tampa, This change improved 
service to the public in many ways. First 
of all it permitted us to utilize Fan Gallic. 
Fla., telephone facilities which, being more 
centrally located than Melbourne, permitted 
the public from a much wider area of the 
Cape installation to call Fastcm Air Lines 
without making a toll call. Secondly, the 
new facility offered more telephone trunks 
and more people to answer them than did 
the former Melbourne Airport operation. 
Thirdly-, the change made reservations and 
information services available to the public 
24 hours a day. It also made available, for 
the first time, system availability on all of 
Eastern's flights, and the immediate con- 
firmation of space requests on any of 1 1 
other airlines with whom the Tampa Area 
Office had direct communications. On 
Mar. 5. 1962, the Tampa Area Reservations 
Office will become an electronic office 
utilizing the Univac "Real Time" Svstcm, 
thereby further improving the service to 

In January. 1962. the Tampa office 
handled 100'’,', more telephone calls on the 
direct lines from Eau Gallic than the Mel- 
bourne Reservations Office handled in 
January. 1961. To further point out that 
Eastern Air Lines is fully serving all corners 
of the Cape Canaveral area, I mention that 
we also handle the reservations and informa- 
tion services for Orlando and Daytona 
Beach in our Tampa Area Reservations 

Your reporter’s remarks, of course, were 
not specific, but I am confident that they 
do not apply to Eastern Air Lines. To prove 
my point I suggest that if your reporter finds 
himself in the Cape Canaveral area lie call 
262-1554 for reservations and information 
to Fly Anywhere in the World. 

O. J. DeBor 

Area Reservations Manager 
Eastern Air Lines 
Tampa. Fla. 


Training Slashed 

Your "Perceptive Reader" from Amity- 
ville, N. Y„ touched upon one of the great- 
est tragedies within the industry when he 
wrote of the deterioration of flight engineer 
training programs in your Jan. 15 issue (p. 
126). The ALP A, through its equal traiii- 
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ing demands upon the carrier and the car- 
riers acceding to these economic pressures, 
has slashed flight engineer training programs 
from approximately eight weeks down to. 

this has heen done at a time when the most 
complex- aircraft ever developed were being 

In September of I960 (a month before 
the present program was adopted ) . the FAA 
proposed a higher level of training for the 
flight engineer. They were met with con- 
siderable resistance by ALPA, which insisted 
that technical knowledge was not required 
by the crew because to do otherwise would 
militate against its program of taking over 
the flight engineer's job for its own mem- 
bers. The Air Transport Assn* protested 
vigorous!!- on the grounds that it did not 
want to be "over regulated" vv-Ttli excessive 
training requirements. FAA officials 
"solved" the problem by transferring the 
flight engineer program from the division 
that proposed the increased training after 
studying the subject for over a year to an- 
other division that, within 24 hr., approved 
the present inadequate flight engineer train- 

Follovving a recent rash of incidents in- 
volving the hydraulic systems on one 
of these transports, the FAA was shocked 
and concerned to learn of the inadequate 
knowledge that flight crew members pos- 

P AA that, in October. I960, established the 

school for flight engineers on jet equipment. 
The training on piston aircraft is even less, 
as the GAB records on the Imperial Air- 
ways accident at Richmond, Va,, will iiidi- 

How did this happen? Here arc a few 

The Air Line Pilots Assn., fearing tech- 
nological unemployment as a result of jet 
productivity, decided in 1956 that the 
easiest wav to cope with this matter would 
be to replace the present flight engineer 
with a third (ALPA) pilot. 

In order to promote this scheme they had 
to have a “grabber." as Bob Ncvvhart would 
say — ergo, the “fail-safe" (all pilot) crew. 

In 1956 the manufacturers began to 
preach a theme of "simplicity" in order to 
sell this highly productive but very expen- 
sive machine. 

ALPA vigorouslv- supported this idea in 
order to convince the industry that this 
"simple" airplane could be flown safely and 
efficiently without the services of. a special- 
ist flight engineer. 

In an effort to belittle the flight engi- 
neer's job. ALPA insisted on equal training, 
knowing that the carriers could not afford 
to train three men to the same high level 


that they had been training the flight engi- 

Thc carriers, under extreme economic 
pressure from the Air Line Pilots Assn., ac- 
ceded to the concept of equal training and 
mimediatclv reduced the amount of training 
given the flight engineer with the result that 
nobody on the airplane was thoroughly 
trained or knowledgeable of the aircraft's 
highly complicated and intricate systems. 

When FAA introduced its inadequate 
training standards, the airlines, much to the 
delight of ALPA. immediately grasped 
upon this as means of further reducing its 
training programs. 

Now that tile technical training for flight 
engineers has been cut ill half there is new 
impetus to have the flight engineer take un- 
needed pilot training to conform with 
ALPA’s desire to capture jurisdiction over 
the flight engineer's job. 

TWA stated before presidential Emer- 
gency Board Number 140 that: 

"There has been no obsolescence of the 
job or professional skill of the flight engi- 
neer. 'Hie flight engineer's job still remains 
to be done but will be assigned to another 
member of the crew unless the engineer 
acquires 'new and additional qualifications 
not required bv the FAA but imposed by 
the carrier* ( and recommended by the presi- 
dential commission ) as a means of resolving 
an intcrunion dispute.” 

This story has its counterpart on every 
major airline. The industry and related 
government officials had better search their 
souls thoroughly before they continue fur- 
ther down this path of expediency. At- 
tempting to solve such a highly technical 
matter as the crew complement of a 600 
mph„ 150 ton transport by yielding 
to social anti economic pressures could have 
some pretty nasty results. 

R. A. Brown 

President 

Flight Engineers' International Assn. 

Washington. D. C. 

TFX Fighter Award 

Having followed the I'FX tactical fighter 
problem with some interest. I was appalled 
bv implications that the contract might be 
determined by factors other than the best 
design proposal. 

Any design team which can succeed in 
satisfying all the services concerned and 
produce an aircraft capable of performing 
efficiently all the missions assigned to it 
deserves recognition for an outstanding 
achievement. 

If the aircraft is ever used in the defense 
of our country. I'm sure the American people 
will be more concerned about its capabili- 
ties tlian about the present political reviews, 
economic impacts and "spread the work" 
philosophy. 

The two finalists in the design competi- 
tion are old pros in the aircraft business. 

Also, the Air Force and Navy have com- 
petent engineers to evaluate their proposals. 

Let Boeing and Corn-air fight it out on 
the drawing board, and may the better de- 
sign win the contract. 
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Information About Teflon Hose 
From The People Who Invented It 


SIGNIFICANCE OF COLOR 


Resistoflex originated and in 1953 introduced Teflon* 
hose, assemblies via gas turbine applications. Since 
then millions of assemblies have gone into, service 
in all areas of the aero-space industry, and an out- 
standing record for performance and reliability has 
been compiled. 

You have undoubtedly observed Teflon hose tub- 
ing in many colors, with black being predominant. 
Black is the color of the hose developed and manu- 
factured to this day by Resistoflex. In fact, ONLY 
Resistoflex and its licensees, here and abroad, man- 
ufacture black hose. 

The black color is a result of a carbon black com- 
ponent being added to the Teflon extrusion compound 
by a process covered by Resistoflex Patent No. 
2,752,637. The purpose of the carbon black is to act 
as a moderator for the large liquid extrusion-lubricant 
fraction of the Teflon resin mix. Its excellent absorp- 
tion characteristic and fine particle size provide 
millions of microscopic lubricant reservoirs uni- 
formly dispersed throughout the mix. Despite the 
most exacting controls. Teflon resin displays a wide 


range of lubricant retention capability. Hence, the 
carbon black particles, in their function as a moderat- 
ing agent, serve as suppliers of additional lubricant 
or receivers of excess lubricant during the passage of 
the resin mix through the vital constricting throat of 
the tubing extrusion dies. For this reason black tub- 
ing has consistently shown uniformity of structure. 

Some have assumed carbon black was merely a 
color coding for identification. Some have even 
thought coloring was to hide defects. Some colorings 
used, because of their poor dispersal characteristics, 
have resulted in serious agglomeration problems and 
unreliable structure. Uncolored hose, while not ag- 
gravated by the improper use of pigment, continues 
to be plagued by structural defects resulting from the 
variation in resin lubricant absorption capability. 

Some day the basic resin, which has improved in 
uniformity over the years, will not require a modera- 
tor. Until then, Resistoflex will continue to manu- 
facture black hose by the same methods that have 
been so well proven in field service. 
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FOR EVERY AEROSPACE INDUSTRY REQUIREMENT 


To guarantee availability in the United States and 
Europe, Esna maintains four big stockpiles at 


Beverly Hills, California 
Phone CR. 4-8071 
TWX-BV. 6718 

Collins-Powell Company 
9247 Alden Drive 

Kansas City, Missouri 

Elastic Stop Nut Corp. of America 

Phone DE. 3-8394-5 


TWX-KC. 366 


Union, New Jersey 

Elastic Stop Nut Corp. of America 

Phone MU. 6-6000 

2330 Vauxhall Road 

TWX-UNVL. 691 

V 

Antwerp, Belgium 

Unfair 

Phone 396826 

Antwerp Airport 


In addition to providing “availability,” ESNA’s leader- 
ship in the field of lightweight self-locking nuts is based 
on dependable quality and production of the full range 


of shapes and sizes to meet every fastening require- 
ment of the design engineer. This photograph, for ex- 
ample, illustrates only part of the complete line of fully 
qualified NAS parts which ESNA produces and stocks 
as standard items. For your copy of ESNA’s Aerospace 
Fastener Catalog of miniaturized, lightweight designs, 
write Dept. S68-325. 



ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



